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THE CHICAGO DRAINAGE CANAL. 

In a recent issue of this paper we described the oper- 
itions in progress on the great Chicago drainage 
anal, a work which, viewed from the aspect of civil 
gineering and of sanitation, is one of the greatest 
ever undertaken by man. Lake Michigan is separated 
by a low divide from the Des Plaines River, this di- 
vide lying in the city of Chicago. The Des Plaines 
River, ranning from the north and west, then to the 
suth, runs into the Illinois River, uniting with the 
Kankakee River; the Illinois then runs into the Mis- 
sissippi, a short distance above the mouth of the Mis- 
<ouri River and on the opposite side thereto. Within 
the city of Chieago is the stream, now a malodorous 
one, termed the Chicago River, which empties into 
the lake, delivering thereto a quantity of Chicago sew- 
age. 

Alarmed for the quality of her drinking water, 
whicl: is taken directly from the lake, Chicago has 
built tunnels far out into the lake, with intakes at 
their end, whence the city water istaken. But this is 
only a temporary expedient ; as the city increases in 
population, the sewage delivery to the lake becomes 
larger and larger in volume and its area of contamina- 
tion becomes greater. 

Two miles from the bed of the Chicago River, which 
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latter flows into the lake, is the Des Plaines River, whose | through the country until it reaches Lockport, its 
waters ultimately reach the Gulf of Mexico. Forsome/| southern terminus. Beyond Loekport, certain subsi- 
time past much of the sewage from the city has been | | diary changes will have to be made to carry the flow 
diverted from the lake by pumping and by the natural ‘successfully through Joliet, but with the construction 
contour of the ground and has flowed into the Des | of the canal from Robey Street to Lockport, the main 
Plaines River. By piercing the two miles of the divide | work is done. The cross section of the canal wives it 
just described, communication could be opened be- | various bottom widths. For some sections a bottom 
tween the great lakes and the Gulf of Mexico. The} width of 202 feet, with side slopes two to one, is given 
next proposal was to send all the sewage into the gulf. | it. This is the largest section of the canal, and is fol- 
The use of a natural river bed for the sewage of the | lowed through the rock of certain sections in order to 
great city being inadvisable, the operation of con-| avoid any further difficult operations, But in softer 
structing a canal 85 miles long from Chicago to the | ground, where the canal can be enlarged at any time, 
city of Joliet was commenced, and earth was first | the bottom is reduced to 110 feet. The larger section 
broken on September 3, 1892, a day named ‘ Shovel) will accommodate a flow of 600,000 cubic feet per 
Day ” by the enthusiastic engineers. Since that period| minute, a sufficient provision for a population of 
the work has been vigorously prosecated. For the ex- | 3,000,000 of people. The narrow channel! is avout half 
cavation the most extensive machinery was employed, | this capacity, and is therefore adapted for the present 
and if ever the Nicaragua Caual or Panama Canal is | population of Chicago. Another portion of the canal 
pushed to a successful conclusion, much may be learned has the width at the bottom of 160 feet, with vertical 
by their constructors from the operations on the Chi-| sides. The grade of the two first named widths of the 
cago Canal. canal is 1 to 40,000; the last named width is given a 
Our bird’s eye view is designed to show at a glance| grade of twice this amount, so, though of medium 
what is to be done. The mouth of the Chicago River) width, it has the full capacity of the widest portion of 
is seen on the lake front. A short distance back from | the canal. 
the lake, at Robey Street, Chicago, the canal proper| Chicago datum designates thelevel of the iow water 
begins, and it can be traced in the illustration winding | of Lake Michigan in 1847. At Robey Street, where the 
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canal begins, the bottom is 24.488 feet below datum. 
The entire descent would be sufficient to send a very 
rapid current through it, bat at Lockport controlling 
works are established, consisting of gates or movable 
dams, by which the flow of water from the canal into 
the Des Plaines River beyond it is controlled. Thus the 
course of the Chicago River, whose waters now run 
to the lake, will be reversed; the lake will in the fa- 
ture run into the Chicago River and down the canal, 
regulated by adam at Lock- 








and the outflow will be 


port in the distance. 
The Des Plaines River, whose stream is subject to 
the widest fluctuation, has also been taken care of. 


Accordingly, diversion works, as they are termed, 
are established, one of our smaller views showing 
the work in progress upon them, to keep the water 
Thirteen miles of new river chan- 
nel were excavated parallel with the main drainage 
canal, nineteen miles of levee were built between river 
and canal for the same purpose, while at the bead of 
the river diversion a spillway is to be built for letting 
surplus water run back into the lake, as arrange- 
ments have not yet been made to carry the entire flow 
of the river with that of the canal to the city of Joliet 


out of the canal 





——— illustrated 
and 
is illustrated with beautiful ~~ Bog showing 
buildings and architectura’ work in great Vv: 


Scientific American. 





Srientific American. 


ESTABLISHED 1845. 





MUNN & CO.. Editors and Proprietors, 
PUBLISHED WEEKLY AT 
No. | 361 BROADWAY, NEW YORK. 











oO. D. MUNN. A. E, BEACH. 








TERMS FOR THE SCIENTIFIC AMERICAN, 


One copy, one year. 
One copy, six months, for the U. 8 


Remit b tal or express money order, or by bank draft or checs. 
MUNN fo. I rosdway, corner of ‘Praukiin Bt Street, New York. 


The Scientific American Supplement 


for the U. 8., Capede ot Maxie sen aciie unbadened $3 00 


One copy.one year,to any foreign country belonging to to Postal Union. 4 oo ation of water, released again from the upper regions 


e a distinct paper from the SCIENTIFIC AMERICAX, THE SUPPLEMENT 


8s issued weekly. Every number contains 
with SCIENTIFIC AMBRICAK. 
$5.00 a year, for the U. 8., 
countries belonging to the Postal Union. Single 
by all newsdealers throughout the country. 
Combined Kates.— 
will be sent for one year, to one address in U. 5, Conate oe Sexe 
receipt of seven dollars, To foreign countries within Postal U 

dollars and Afty cents a year. 

Building Edition of Scientific American. 
THE BUILDING EDITION OF TEX SCIENTLFIC AMERICAN is a large 
jodi cal, > . aoe. oe conta’ 


Canada or Mexico. $6.00 a year to f 
eet 


16 octavo pages, uniform tn size 
Terms of subscription for SUPPLEMENT. 


see page. 
be SCIENTIFIC AMERICAN and" rreaans 





perspective views pertaining 


To builders and 
Jas the largest circulati 


‘hal 


this work is ee 





below Lockport. It will thus be seen how very per- 
fect the whole system is. 

Looking at the 
canal marks Lockport. 
river can be traced to Joliet. This portion is a rela- 
tively steep declivity, involving a fall of some 42 feet 
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being prosecuted. The Chicago people fondly hope 
that it will eventually be a fully developed ship canal, 
and some believe it possible that communication with 
the ocean may be made by it. Our view of the canal 
with a railroad on the bank, the 

steam barge running through 
like when fin- 


as completed, 
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it, gives an idea of what it will be 
ished, The other view shows operations incident ae a 
to the excavation. Its estimated costs exceeds Ree teat ae pone frogs ervip see Se ae 
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Dr. C. Hart Merriam, chief of the division of ornitho- | 4 


logy of the Agricultural Department, has just made a 
report on the results of his examination of the contents 
of the stomachs of hawks, owls, crows, blackbirds, and 
other North American birds that are supposed to be 
the enemies of farmers. He shows that the popular 
notions about hawks and birds, for the slaughter of 
many States gave bounties, are altogether 
erroneous. Ninety-five per cent of their food was 
found to be field mice, grasshoppers, crickets, etc., 
whieh were infinitely more injurious to farm crops 
than they. The charge against crows is that thev eat 
corn and destroy eggs, poaltry, and wild birds. Ex. | 
amination shows that they eat noxious insects and 
destructive animals, and that although 25 per cent of 
their food is corn, it is mostly waste corn picked up in 
the fall and winter. With regard toeggs, it was found 
that the shells were eaten to a very limited extent for 
the lime. Crows eat also ants, beetles, caterpillars, 
bugs, flies, grubs, ete., which do much damage. The 
cuckoos are also found to be very useful birds. | 
—Rochester Herald. 
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A Model Subarb, 

Since January, 1893, ugetto date there have been 
over 2,000 houses boiit it Sa Prandiseo, of which it is 
estimated 15 per cent’ Have beew erected in Richmond. 
Miles and miles of stpeets have been graded and 
sewered. A scientifie.ystem of sewerage, with proper 
outlet to the bay, has been laid down, and to-day, it 
is said, Richmond is the only properly sewered dis- 
trict in the city. It also enjoys excellent transporta- 
tion fadilities, and when the Sutro road is com pleted 
amd the Geary Sireet line continued it will, with those 
roads now running through the district, be ahead in 
this respect also, Sait water mains have been laid in 
the district for private baths, flushing sewers, sprink- 
ling streets and putting oat fires, for which purposes 
it is superior to fresh water. The Spring Valley mains 
give an abundant supply of good fresh water. The 
location, seenery and shelter are unsurpassed. Its close- 
nese to the park and bay, coupled with the advantages 
enamerated above, make Richmond, with its magni- 
ficent marine views, a favored locality for building 
homes.—Daily Cali. 
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THE ELECTRIFICATION OF THE AIR BY RAIN 
DROPS AND WAVES. 

As the earth rotates on its axis it is in constant re- 
ceipt of energy from the sun, which energy manifests 
itself in the production of the tides, of the winds and 
in the maintenance of the existing temperature. As 
the earth rotates, the great tide disturbances go round 
and round it, acting as a drag upon its motion, so that 
it is easy to see how its rotation is being resisted by 
the lines of gravitational force, much as a plate of 
metal is retarded when rotated in a strong magnetic 
field. The sun, expending its energy in the evapor- 





of the air as rain, and in producing winds which form 
waves upon the ocean, produces electrical disturb- 
ances which have recently been investigated by Lord 
Kelvin and others, with quite curious results. 

A recent paper by Lord Kelvin, communicated to 
the Philosophical Society of Glasgow, has brought for- 
ward two very curious incidents of the electrification 
of air by rain drops and by waves cn the sea. By in- 


and | vestigation with apparatus adapted for the purpose, 


floor pans 


ft was found that if a drop of water falls through air 
a slight electrification of the air is produced un- 
doubtedly, but if the drop is checked in its fall, strik- 
ing about a solid body or upon a liquid surface, such 
as that of water, the air is much more strongly electri- 
fied, the point of electrification being the place where 
the water drop strikes. This is not all; experiments 
were made with salt and fresh water, and it was found 
that if a drop of fresh water strikes a surface of salt 
water or a solid body, the air becomes negatively elec- 
trified, while if salt water is usec of sufficient salt- 
ness, the air will be positively electrified. 

On the earth many examples of such impact exist ; 
fresh water cascades present them; the waves of the 
sea, of fresh water lakes and the falling of rain are all 
instances. When the ocean is calm and rain falls upon 
it the air isat once negatively electrified, and may be 
raised many volts in potential. Again, in a dry wind, 
when the waves are constantly breaking, the impact 
of salt water against salt water produces positive elec- 
trification. 

Sir William Thomson believes that the positive 
electrification of the waves by self-impact is much 
greater in amount than the negative electrification by 


=, | rainfall. The positively electrified air also finds its 


way more quickly to great heights than does the 


378 
$8! negatively electrified, the greater part of which, he 

says, may be quickly lost into the sea. Thus we have 
#1 | conferred upon the mighty ocean the attributes ofa 


gigantic electric machine, and just as with the old 


379 
F=f time plate machine one or the other kind of electric- 
$3 | ity is generated according to whether its rubber or 


prime conductor is grounded, so the ocean ina rain 
storm isa generator of negative electricity and ina 
wind storm is a generator of positive electricity. In 
some of his experiwents on the seashore, Lord Kelvin 
found that the east wind at Arran gave strong posi- 
tive electricity. This he attributed to the fact that in 
such a wind, even if gentle,countless waves were break- 
ing all over twelve nautical miles of water lying to the 
eastward of that shore. If this is so other winds should 
produce positive electrification at places whose expos- 
ure is different from that at Arran. 

In our this week’s SUPPLEMENT we give Lord 
Kelvin’s paper in full 


>-+s 


SUPREMACY OF THE SEA. 
Supremacy at sea, whether in the commercial or the 
warlikesense, has always been a source of pride for 





1624 
1624 | the nation possessing it. England in the old days of 


the walls of oak and muzzle-loading cannon mounted 
in great broadsides of two and three tiers high was 
willing to sacrifice anything and everything to win 
victories at sea. A people boastful of their freedom 
submitted to the atrocities of the press-gang simply 


120 | on the plea that his majesty’s ships must have men. 


On board of the ships relentless discipline combined 
with the frightful sanitary condition of the over- 
crowded vessels, bringing about virulent ship fever, 
made life afloat an absolute horror. Smollett, Douglas 


een Jerrold, Defoe and others have pictured old time life 


at sea. Dibdin wrote his spirited lyrics in praise of 
the sailor’s life under the inspiration, it is alleged, of 
the English government, who wished to do away with 
the dislike for naval service which had naturally per- 
vaded the people. The United States, progressive in 


le? | everything, unfortunately inherited English methods. 
1| and imported some of the worst elements of old time 
_ discipline into her navy. While the older country 


was proclaiming that a slave who touched its soil be- 


1277 | came a'freeman, while in the United States the slave 


States'were held up to reprobation because of their 


wean | treatment of the negro, merciless flogging prevailed in 


the navies of both countries, and the press laws wade 
service in the English navy a virtual slavery. 

The gradual march of reform has ameliorated these 
sea is practically 


ao abolished, and many humanitarian associations and 

enactments have for their object the amelioration of 
the condition of the sailor. The old spirit survives. 
and the merchant and naval marine are objects of 
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solicitude and pride for every nation. Years ago the 
English, striving with bulldog pertinacity for the mas- 
tery of the sea, found themselves surpassed by other 
nations in the building of sailing ships. The fastest 
ships in the British navy were often captured ones 
which had been launched at French dockyards. In 
this country the American fore-and-afters won high 
reputation, and the name of Baltimore clipper is a mat- 
ter of history. These vessels outpointed all other sea- 
coing ships. Ever since the days of Peter the Great, 

,f Russia, men had been striving to force ships to wind- 
ward, and every degree of pointing gained meant a 
vreat deal in the days preceding steam. As long as it 
was a question of sailing ships, America and Frence 
were most successful in their models, and we were act- 
ive competitors for the carrying trade of the world. 
The wharves of our seaboard cities were described as 
appearing like forests of masts. 

Now steam rules supreme. Enormous foreign capi- 
tal is invested in steam vessels, and the United States 
has taken an inferior position in ocean commerce, and 
the forests of masts have departed. English tramp 
ships pervade the whole water area of the globe, and 
English liners connect the British Islands with every 
part of the globe. The government of England, di- 
rectly or indirectly, subsidizes many of these lines, 
and their stockholders are content with smaller divi- 
dends than perhaps would be acceptable here. The 
price paid for modern supremacy is a high one. A 
few years suffice for the fastest ships to be outclass- 
ed by newer ones, but at an immense expense in the 
consumption of fuel. The race across the ocean is run 
now by mechanical force and skill rather than by fine 
models. 

When this paper reaches our readers, the St. Louis 
will have finished her first voyage across the ocean. 
American in design and appearance, commanded by 
officers who are at least citizens of the United States 
in the legal sense, the ship will carry the American 
flag into Southamptom under auspices pleasing to the 
American patriot. As such a person looks back on 
America’s record in the steam marine, he can but hope 
that the American Line will have a better fate than 
has been accorded to some of the other American 
Atlantic steamship lines, its predecessors. 

The St. Louis is built for transatlantic service. In 
one week, probably, she will reach Southampton, and 
there, within about three days, she will be discharged, 
coaled, reloaded, and on her voyage back, arriving in 
New York in time to start on her third trip within 
three weeks from the date of her first voyage. Noship 
of war can dothis. In case of war, ships like the St. 
Louis will do work that no other type of vessel can 
accomplish, and such ships can only be the product 
of such service. The commercial and naval neces- 
sities of the country require that every possible en- 
couragement should be extended toward the building 
of many other vessels such as the St. Louis. 

Southampton should not be the only European port 
to see our flag floating over a ship of American mate- 
rials and American build. If proper encouragement 
were given, all the principal ports of the world might 
renew their acquaintance with a once familiar, now 
seldom seen object, the American flag over an Ameri- 
can deck, 
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How Diamonds, Rubies and Sapphires are now 


Floated to Prove their Genuineness, 

Mr. Arthur Chamberlin, in the Mineral Collector, 
says: An accurate scientific method has at last been 
discovered, whereby precious stones may be distin- 
guished from the fraudulent gems which are now so 
uumerously manufactured in the laboratories of Paris 
and other Continental citfés. This is by testing them 
for their specific gravity, but not by the scales oc- 
casionally used for large stones, and which, however 
delicate, are unreliable. 

The new means of detection of bogus gems is simple 
and ingenious, and is likely to be widely adopted in 
the jewelry trade. It is the chemist who has added 
this knowledge to the lapidary’s art. Several liquids 
have been discovered, which are more than three and 
one-half times as dense as water, and in which, there- 
fore, the amethyst, the beryl and other light stones 
will actually float. 

The most useful of these liquids is methylene iodide, 
which has a specific gravity of 3°3, and in which the 
tourmaline readily floats. Moreover, it is not cor- 
rosive or in any way dangerous. It being impossible 
for the lapidary to prepare a number of liquids each 
having the specific gravity of a different gem stone, 
the methylene iodide is easily diluted by adding ben- 
zine to it. Each drop of benzine added makes the 
liquid less dense, and so it may be used to separate 
the tourmaline and all the lighter gem stones from 
each other, 

If it be doubtful whether a certain gem be an aqua- 
arine or a chrysoberyl, all that is necessary is to 
place it in a tube of the liquid, together with a small 
fragment of true aquamarine to serve as an index. If 
't be a chrysoberyl, which has a specific gravity of 3°6, 
't will sink like lead. If it be an aquamarine, which 
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be then stirred and diluted until the index fragment 
is exactly suspended, the gem also will neither float 
nor sink, but will remain poised beside it. This method 
may be adopted with all of the lighter stones. 

But for heavier gems, like the carbuncle, the jar- 
goon, the sapphire, the ruby, the spinal, the topaz 
and the diamond, a different liquid is necessary. This 
has lately been discovered by the Dutch mineralogist 
Retgers. He has found a colorless solid compound 
which melts at a temperature far below that of boiling 
water toa clear liquid five times as dense as water, 
and therefore sufficiently dense to float any known 
precious stone. This compound is the double nitrate 
of silver and thallium, 

Its most remarkable property is, that it will mix in 
any desired proportion with warm water, so that by 
dilution the specific gravity may be easily reduced. 
This fused mass may be reduced in density by adding 
water, drop by drop, so as to suspend in succession 
carbuncle, sapphire, raby and diamond. 

These tests of precious stones may be made in a few 
minutes, and are absolutely reliable, as all stones of 
the same nature have the same specific gravity. None 
of the bogus rubies or diamonds have the same weight 
as those they are made to imitate. 

Voting by Machinery. 

The days of ballot box stuffing and other modes of 
cheating at elections appear to be numbered. Invent- 
ive genius has provided machinery that will not lie 
and will not allow deception at the polls. The New 
York Herald says: 

A vote by machinery is the latest luxury indulged 





tried the experiment recently and pronounced it very 
good. The voter touches the button and the machine 
does the rest. Though not a machine in the political 
sense, this ingenious contrivance runs the voter to suit 
itself. Any man yielding himself to its insidious 
advances must vote willynilly or be forever shut out 
from the gracious sunlight. How this is will appear 
later on. At all events, the voters of Mount Vernon 
are mightily pleased with the results achieved. 

One of the many beauties of voting by machine is 


in by Westchester County. The city of Mount Vernon 





closes, the entrance door opens of itself, and the ma- 
chine is ready for another voter. 

This is a quick method of casting a ballot, and the 

|law therefore has placed the time in which a voter 
should finish up his work at one minute, As soon as 
the polls are closed, the private compartment in, whieh 
the registration of the votes has been going on is un- 
locked, and the figures are copied off and footed up in 
a very few minutes. The saving of time in the matter 
of securing complete and accurate returns can he easily 
appreciated. It is estimated that, even in densely 
populated districts, returns, which under the old sys- 
tem would require hours of figuring to complete, would 
| be ready for promulgation in a very few minutes. 

The colored columns containing the names of candi- 
dates bear this caption in each case: *‘‘ Democratic 
Ballot—The ballot and counting knob supports are 
Yellow. Republican Ballot—The ballot and counting 
knob supports are Red. Prohibition Ballot—The bal- 
lot and counting knob supports are Blue.” 

The ballot machine can supply six party columns 
for thirty-five knobs in each coluwn, or a total of 210 
knobs. The Presidential electors are ali voted for by 
the use of one knob; therefore, in the State of New 

| York the machine has capacity to vote for seventy can- 
| didates for each party, or 420 candidates in all. 

On all offices where only one is to be elected, voting 
for any one automatically locks the other two, The 
voter has, in all cases, freedom of choice to east only 
one vote each for as many candidates as are to be 
elected. It is the claim of the inventors that any 
illiterate or even a blind voter can vote a straight or 
mixed ticket, or a part ticket, without assistance. 

| The following extracts from Chapter 127 of the Lawe 
‘of 1892 provide for the use of the Myers Automatic 
Ballot Cabinet in town elections : 

“Section 1. Hereafter, within this State, any town 
may, by a majority vote of the tewn board, 
determine upon, purchase and order the use of one or 
more of Myers Automatic Ballot Cabinets, , 
for the purpose of voting for the officers to be elected 

at such election, and for registering and counting the 
ballots cast thereat. 

“Section 2. The ballot by which the elector chooses 


that the eager citizen is not obliged to wait very long | or votes there [here, the reader will notice, the voter 
for results. The polls in Mount Vernon, for example, | votes by ballot described precisely like the present 
closed at nine o'clock at night, and a little more than | ballot, and that he counts by a knob] in said Myers 
a quarter of an hour later the full and accurate results| Automatic Ballot Cabinet shall be in seeret, and shall 
of the election were announced in extra editions of | be a cardboard or paper ticket, which shall contain 
the local press. No more anxious waiting about bulle-| written or printed, or partly written or partly printed, 
tin boards for the community that votes by machine! | the names of the persons for whom the elector intends 
As soon almost as the last voter has ceased his pressure to vote, and shall designate the office to which each 
upon the magic button the result of the day’s ballot- | Person so named is intended by him to be chosen, and 
ing is known beyond any question. shall not contain any other printed or written device 
The Myers ballot machine, which was used so suc- | or distinguishing mark, excepting a heading or caption 
cessfully in the above election, is so simple in device | of its political or party designation, of not exeeeding 
as to be easily and immediately comprehended. It five words, and may be of different colors, and contain 
consists of a sheet steel cabinet five feet square and index hands pointing toward the knobs by which the 
seven feet high, which is lighted inside by a lamp, gas elector counts and registers his ballot. 
or electricity. The cabinet has two doors,anentrance| ‘Section 3. At the close of the polls at such election 
and an exit door. After he has been duly scrutinized at which such ballot cabinet shall be used, the can- 
by the inspectors of election, the voter is allowed to vassers shall proceed to ascertain publicly the total 
enter the booth or cabinet by the entrance door, which number of ballots cast for each candidate for each 
closes behind him, automatically locking itself. | office, as registered and declared by such ballot cabi- 
As soon as he has recovered from the shock of this | net register, and such ascertainment of the results 
sudden and rather awful imprisonment in a chamber shall be deemed to be the canvassing of the votes cast 
of steel, the voter is able to realize what is expected at such election.” 
of him. He finds himself confronted with vertical) The city of Mount Vernon is so wel! satisfied with 


columns in colors, divided into as many spaces as 
there are candidates to be voted for. To the right of 
each name is a little knob which be must press in order 


|machine voting that its voters declare that they will 
‘never again use any other system. 


Ne eee 


to register his vote. Candidates of the democratic 
party are printed upon a yellow background, candi- 
dates on the republican ticket upon a red background,| The navy department has arranged for spectacular 
prohibition ticket candidates upon a blue background, | displays by the American war ships at Kiel, which can 
and questions to be voted upon a white background. hardly fail to create a sensation. Admiral Kirkland’s 
The voter presses the knob at the right of the name four ships will be especially well equipped for displays 
of the candidate for whom he wishes to cast his ballot, | at night. Each is provided with two or more power- 
and this vote is instantly registered in another com- | ful search lights, and each will be resplendent with 
partment of the booth, which, at the opening of the | thousands of incandescent lights. As a special deco- 
polls, has been locked under seal by the inspectors of | ration, each will carry before and around the pilot 
election. It is to be observed that all the names of house an immense shield representing the American 
candidates for the same office are printed in the same | coat of arms, the red and white bars and the stars on 
line, so that a vote for one of them, by a pressure of |a blue background being reproduced by electric 
the knob opposite the name, locks the knobs opposite | lamps. es, ae 

the other names, so that they cannot be used until the| The name of each ship will be brilliantly displayed 
voter leaves the box. The voter, by pressing the | in large electric letters running around the stern. In 
knobs in succession, as his political allegiance dictates, | addition to these two special features, incandescent 
votes either a straight or split ticket as he desires. He lights will be strung along each vessel’s stem and stern 
then passes out through the exit door, which is im- | from the water to the deck and along the deck rail 
mediately and automatically locked behind him. The | from end to end, on both sides. Lights will be placed 
entrance door to the booth will not open until the along the water line on each side, just high enough 


Electric Dliuminating of our Men-of-War, 


exit door, which releases the voter, has closed and | 
locked after him. 

One of the beauties of the machine is that it shuts 
down with hard mechanical precision upon attempts 
at repeating. As soon as a man has voted and retired 
from the booth by the first exit door the knobs oppo- 
site the names of the candidates are automatically 
locked, so that they cannot be made to register a vote. 
The springs which lock up the knobs are not released 
until the citizen passes through the second exit door 








has a specifie gravity of 2°, it will float. If the liquid 


and out into the polling place. As the outer exit door 


to be out of the swash, thus outlining the hall. More 
lights will be strung up the masts and down the side 
stays, and up and down and around the tops of the 
smokestacks. The lights will be set three feet apart 
and at a distance will appear to be unbroken lines. 
There will be about 2,000 of these electric lights on 
the New York and about 1,500 on each of the other 
three ships. The finest display on the vevseis will be 
the electrie shield, which will be sixteen feet high and 
extend back on each side of the pilot house twenty- 
four feet. 











372 


Scientific American. 











_-- 


AN ELECTRIC DENTAL ENGINE. 

The dental engine shown in the accompanying illus- 
trations is designed to materially lessen the labor of 
the operator, who can, by the use of this improve- 
ment, at all times stend on both feet and work from 
each side of the chair with the utmost freedom. The 
invention has been patented by William E. Wheeler, 
D.D.8., No. 128 Lexington Avenue, New York City. 
in one of the views the engine is shown in operative 
position on the bracket table. The armature runs 
vertically between the field magnets, its shaft being 


Guas and Bicycle Tires Made of Paper. 

The wonders in the use of paper and wood pulp 
seem not likely to cease soon. The latest application 
of paper is for the manufacture of large guns, 
Guns have been made from leather pulp, and these 
are bound with hoops of metal. The leather pulp is, 
of course, hardened. There is also a core of metal set 
inside of the gun. The lightness of the leather can- 
non is an essential feature. The principal aim, how- 
ever, is to secure a material which has some elasticity, 
so that the force of a heavy discharge will be broken 











cone shaped and fitted in a cone bearing at the lower 
end, while on its upper end a plane-face wheel, slightly 
dished in the center, is detachably secured. At one 
side is a socket-like bracket, insulated from the motor | 


| 





WHEELER'S ELECTRIC DENTAL ENGINE. 


body by rubber washers, and in the socket turns the 
vertical stem of a standard with which is connected a 
horizontal arm normally pressed downward by a 
spring. The outer end of the arm is bifurcated, and 
in the members are journaled the drill-operating 
spindle, on which is a friction wheel with a rubber 
rim contacting with the plane-face drive wheel on the 
upper end of the armature shaft. One of the members 
of the bifureated arm bas a downwardly bent exten- 
sion adapted to engage a notched segmental support, 
and by lifting the arm and shifting the friction wheel 
toward the periphery of the drive wheel, the speed is 
increased, while by shifting the friction wheel toward 
the axi« of tho drive wheel the speed is proportion- 
ately diminished. By moving the friction wheel to 
the opposite side of the drive wheel the direction of 
rotation is reversed, and when the friction wheel is 
heid centrally over the dished portion of the drive 
wheol, the rotation of the spindle ceases. A threaded 
extension on one of the bearing arms receives the in- 
ternally threaded sieeve to which is secured the cable, 
in which is the flexible shaft of the drill, and on one 
side of the motor is an automatic switch and cable 


rest, shown in the small figure. It consists of a pair of 
spring clasplike arms, with which are connected the 
+ and — terminals of the circuit wire. The arms are 





separated when the cable is supported in the rest, as 





DENTAL ENGINE ON BRACKET TABLE, 


indicated by the dotted lines, the circuit then being 
broken and the motor stopped ; but when the cable is 
lifted out of the rest, as would be the ease when work 
is being done, the terminals contact, close the circuit 
and set the motor in operation. 
> +o-. 

A PLUMB-LINE suspended a few feet from the side of 
a large building inelines a little from the perpen- 
dicular, because the weight is attracted by the edifice. 





‘ of ordinary cannon. 
| wound with wire. About five layers of zopper, brass 


gradually. This seems to be obtained in cannon made 
from a pulpy substance. Paper pulp answers the pur- 
pose, as numerous trials and experiments have proved ; 
it possesses more elasticity than metal, and when 
hardened, is nearly as tough, hence this material is 
useful in the manufacture of articles requiring hard, 
efficient and elastic properties. 

The body of the gun is made of paper pulp, The 


‘core is of metal, and made very much like the cores 


The exterior of the cannon is 


or steel wire are firmly wound on, thus binding the 
cannon. Outside of the covering of wire are various 
bands of brass. These bands are set with uprights, 
through which rods extend parallel with the gun. 
There are lock nuts on each side of the uprights, and 
these hold the rods in place. 

The Western Stationer states that a new bicycle tire 
is being tried, built on the compartment plan. The ar- 
rangement is such that a series of chambers are pro- 
duced in the tire, each independent of the other, so 
that in case the tire is punctured with a tack or a 
sharp piece of glass, only part of the tire will collapse 
and the rider of the wheel can continue on his jour 
ney. Ifa pneumatic tire is punctured now, the entire 
tire will collapse wholly, and the machine is useless 
until repaired. The new tires are made of pulp pro- 
duced from paper stock, and are of sufficient dura- 
bility to permit usage on carriage wheels as well as 
bicycles, It is claimed that the tires manufactured on 
the compartment plan are as easy riding as the most 
elastic rubber pneumatics. 

The Wheelwoman: French, 

The learned Dr. Championniere, member of the 
Academy of Medicine, who has given minute and pro- 
tracted study to the French wheelwoman, enlightens 
the world with the results of his observations. The 
Frenchwoman has used the wheel for four years, a 
term sufficient for the development of some definite re- 
sults and for the laying of foundations upon which 
forecast of further development can reasonably be 
erected. The first and specially interesting fact is that 
women are better performers than men. That is to 
say, they learn more easily and operate with less pur- 
poseless expenditure of power. The faculty or gift in 
virtue of which they do this is the same as that 
through which they dance more gracefully than men, 
are apter at the lighter acrobatic feats and excel in all 
the rhythmic reflex movements of industry. The 
woman, moreover, has a keener enjoyment of the 
wheel, attributable to this same quality in her or- 
ganization. 

This kind of use of the wheel has nothing to do with 
the mere feats of endurance and muscular strength 
that are involved in competitions and contests. In 
those, men surpass women as they do in corresponding 
feats of athletics. Among the ob- 
served effects of the use of the 
wheel by women, Dr. Champion- 
niere observes a narked increase in 
the amount of muscle developed all 
over the trunk of the body, espe- 
cially about the torso. The lung 
capacity increases in a notable way, 
and above all, the full, healthy 
action of the heart, which is usually 
deplorably impaired in the average 
woman in easy circumstances, is so 
completely restored as to leave 
nothing to be desired. The depo- 
sition of fat, which is described as 
the plague of the Frenchwoman’s 
life, is averted. Not less marked 
is the change in the woman’s car- 
riage in walking. 

The doctor asserts that he is able 
to detect infallibly the wheelwoman 
from her sisters when they cross 
streets. The one proceeds with 
self-confidence and ease when the 
other backs and dodges and loses 
her head and invites disaster. From 
this point of departure he proceeds to examine the 
mental discipline afforded by the bicycle, and thence 
deduces his movt etriking conclusions. He finds that 
the woman's powers of attention and observation are 
awakened in an extraordinary degree. Perhaps it 
would be more exact to say that these powers, with 
which all haman beings are endowed at birth, are 
saved from the atrophy which in both sexes is one of 
the most marked defects produced by civilization. 
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The wheelwomen, he insists, become more graceful 
in every respect. The mincing, wriggling gait is lost 
among them. They move with more of the freedom 
and dignity often observed as native to some among 
the higher races that have not been deteriorated by 
the vices of pseudo civilization. The doctor is anxious 
to repel any suspicion that he is weaving theories, and 
to insist that his deductions are the fruit of actual and 
scientific, that is, exact observation. He took up the 
subject with an open mind, and sets down no more than 
he has seen with his eyes and learned from sys- 
tematic notes of cases. At the close he permits himself, 
it is true, to dream of a French new woman, the 
product of the bicycle. It is not difficult to follow him 
with faith in his forecast, for his wheel woman does not 
appear to be in anything different from the figure 
already made familiar to ourselves on the tennis court. 
—N. Y. Sun. 


A DRILL PRESS FOR BICYCLE REPAIRING. 
For neatly and quickly repairing a broken bicycle, 
the * Little Giant” foot power drill press shown here- 














As 
BICYCLE FRAME REPAIRING ON DRILL PRESS. 


with affords the utmost facility. Itis light and well 
made, and especially adapted for drilling small work 
where neither steam nor electric power are available. 
In one of the views the drill is represented at work on 
a bicycle frame, making holes for the rivets to be used 
in mending a broken portion of the frame. This drill 
is made by the Richards 
Manafacturing Company, 
manufacturers of novelties 
and specialties, No. 218 
Fulton Street, Brooklyn, 
New York. It is fitted to 
a well made and strong 
iron frame, with wooden 
table and drawer and large 
grooved balance wheel. 
Its weight complete is fifty 
pounds, 
—~1+ oe —___ 

Strength of Wood, 

As a result of nearly 40,- 
000 tests of timber made 
at the laboratory of the 
Washington University, of 
St. Louis, under the direc- 
tion of the Forestry Divi- 
sion of the Department of 
Agriculture, says Railway 
Engineering and Mecha- 
nics, the following facts 
have been determined: 
Seasoned timber is about 
twice as strong as green 
timber,'but well seasoned 
timber loses its strength 
with the absorption of 
moisture ; timbers of large 
sections have equal 
strength per square inch 
with small ones when they 
are equally free from blemish; knots are as great a 
source of weakness in a column as in a beam ; long- 
leafed pine is stronger than the average oak, and 
bleeding timber does not impair its qualities, It is 
stated that a large amount of chestnut felled in Ala- 
bama for the tan bark was allowed to rot because 
its value for railroad ties was not known. The Divi- 
sion of Forestry called attention to the superiority 
of this timber for ties, and the wood is now so utilized, 
with a saving to that region alone of nearly $50,000 
per year. 





“LITTLE GIANT” FOOT 
POWER DRILL PRESS. 





_ Fencing With Newspapers, 

Somebody says, ‘My children fence with rolled-up 
newspapers as foils, only a touch on the sword arm to 
count. They begin with some calmness, but in about 
a quarter of a minute they are whacking away at each 
other like good fellows, and a quarter of a minute later 
they are prancing all over the room and laughing up- 
roariously. There seems to be more exercise and more 
fan in fencing with rolled up newspapers than in any 
other home amusement.” 
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IMPROVEMENTS OF INTEREST TO BICYCLE RIDERS. 

An improvement designed to enable the rider to pro- 
»el his machine with increased power, by attaching to 
t a support affording a resistance above the shoulders, 
-; shown in the accompanying illustration. It has 
been patented by Mr. Estanislao Caballero de los 
Olivos, of No, 34 West Fifteenth Street, New York 
City. To the rear of the saddle frame a curved rod is 
ecared by a clip, the vertical outer portion of the rod 
aving a collar on which rests a transverse bar to 
whieh are attached the straps of a shoulder brace. In 
he transverse bar is a spring-pressed 
ide, adapted to engage a notch in the 
ertical support, but by pressing upon a 
button on the outer end of a rod extend- 
ing from the slide to one end of the bar 
ihe latter is disengaged from its support, 
freeing the brace from attachment to the 
machine and relieving the rider from its 
epsion. As the straps afford a resistance 
or fuleram above the shoulders of the 
rider, he is enabled, by means of the 
brace, to exert a considerably greater 
downward pressure with his feet. The 
straps preferably have pads, and yokes 
or other forms of support may be substi- 
tuted for them, as may best accommo- 
iate the rider. Another improvement of 
the same inventor is also represented in 
the illustration, consisting ofa light and 
simplejform of stand by which the bicycle 
may be supported in upright position 
when not in use. It is a telescoping leg 
orrod whose upper end is attached to 
the top bar of the frame, the lower end 
of the bottom section, when extended, 
reaching the ground and forming a rest 
when the machine is tipped slightly to one side. When 
the sections are closed up, the lower end of the extensi- 
ble leg is secured to the lower bar of the frame. On 
the lower bar is also a short spring arm, carrying a 
shoe, adapted to be sprung into engagement with and 
form a lock upon the tire of the front wheel when the 
machine is at rest, preventing the turning of the 
wheels, 
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The Japanese are the only ones outside of western 
Europe who have constructed clocks having a peculiar 
character, and the manufacture of them dates from 
the end of the sixteenth or the beginning of the seven- 
teenth century. Their first 
attempts were made after 
they had seen the European 
types that were brought to 
them, but they soon devised 
systems of dials and move- 
ments more in keeping with 
their method of counting the 
hours, 

Among the various systems 
that are peculiar to them, let 
us describe that which we il- 
lustrate in Fig. 1. This piece, 
which dates from the begin- 
ning of this century, consists 
of a well-made wooden case, 
containing the clock, which 
is of gilded copper. The move- 
ment shows perfect workman- 
ship and the back pillar plate 
is carefully decorated with 
fine engravings. The skill of 
the Japanese in matters of 
clockwork is indisputable, 
and the decoration of their 
clocks is often most charm- 
ing. We shall explain the 
peculiarities of the dial of 
this clock and the manner 
in which the hours, days, 
days of the month and moons 
are counted. 

In Japan, the civil day con- 
sists of twelve hours only, in- 
stead of twenty-four. There 
are six of the day and six of 
hight. The six diurnal hours . 
are counted from the rising to 
the setting of the sun, and the 
six nocturnal ones from its 
setting to its rising. So, the 
days and nights have equal 
hours twice a year only, that is 
to say, at the equinoxes, while 
at the solstices the dispro- 
portion is considerable. The 
division of the two periods, 
diurnal and nocturnal, usu- 
ally of unequal length, re- 
quires that the six divisions 
that compose them shall 
themselves be unequal; 
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hence hours of greater or less length. On the long 
days, for example, the six hours of the night are 
shorter than those of the day. Sometimes, therefore, 
it is the hours of the day that lengthen to the detri- 
ment of the night, and sometimes the contrary is the 
case, according to the time of the year. 

This manner of dividing the year is not exclusively 
Japanese, for it was universally employed in anti- 
quity. It is what is called the natural day, while 
our day, which is divided into equal parts, without 
regard to the rising or setting of the sun, is called the 





artificial day. But in Japan, the thing is strangely 
complicated when it is necessary to count the hours, 
It would seem that nothing was more simple than to 
count the twelve parts of the day from 1to12. Such 
simplicity has been disdained in Japan, and the pro- 
cess adopted is as follows: As nine is regarded as the 
perfect number, midnight and noon are called 9 
o’clock. Thus noon will be 9 o’clock of the day and 
midnight 9 o’clock of the night, while the rising and 
setting of the sun are either 6 o’clock of the day or 6 
o'clock of the night. If it be asked how nine can 
be found twice in twelve, we answer that the seeming 
arithmetical impossibility will be overcome if we be- 
gin to count by four, which will allow us to finish by 
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Fig. 2.—JAPANESE CLOCK WITH WEIGHTED 
NCE, 





Fig. 4—JAPANESE CLOCK DIAL OF COPPER. 
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the perfect number nine. The intermediate numbers 
are developed thus: Twice 9 is 18; supprees the deci- 
mal figure and eight remains; that is why the hour 
that follows noon or midnight, that is to say, the see- 
ond hour, is 8 o’clock of the day or night. Three 
times 9 is 27 ; suppress the decimal as before, and there 
remains 7, which makes the third bour, and so on. 

In order to mark these hours and obtain the equation 
of the days, the Japanese have employed various sys- 
tems; sometimes that of the balance shown in the 
clock in Fig. 2, and sometimes that of the dial, as in 
Fig. 1. 

In the first of these systems, the bal- 
ance consists of a vertical rod upon which 
is horizontally mounted a strip of metal 
whose upper edge is notched ad from 
which are suspended two small metallic 
weights that may be moved at will from 
or toward the axis in order to quicken or 
slacken the movement of it. In the 
long days, for example, the two weights 
are placed at the hour of sunrise at 
the extremity of the balance, and the 
hours are marked slowly. When the 
hour of sunset arrives, they are placed 
near the center of the axis and the hours 
of the night pass much more rapidly. 
There are thus obtained, by a proper 
regulation, the long hours fer the long 
days and the short ones for night. 

In the system of regulation by the cir- 
cular dial, the latter consists of twelve 
sliding cards, upon which the hours are 
painted, and which are so mounted in 
the disk that they can be easily moved 
away from or toward each other. In the 
long days, for example, the six cards 
that serve to mark the diurnal hours are widely 
spaced, and the six that serve to mark the night 
hours are proportionally moved closer together. 

The equation of the days is therefore operated by 
the proportionate spacing of the cards by hand. It is 
, necessary to add that in this system the complete dial 
is revolved by the movement, and the hours present 
themselves successively before the hand, which is sta- 
tionary. The six hours of the day and the six of the 
night constituting the complete day have a name as 
wellasa figure. But the complete day, instead of 
being composed of two periods of six, comprises twelve 
names corresponding to the signs of their Zodiac, These 
are: The Rat for midnight or 9 o’clock. The Ox for 

8 o'clock. The Tiger for 7 











o'clock. The Rabbit for 6 
o'clock. The Dragon for5 
o'clock, The Serpent for 4 
o'clock. The Horse for noon 


ry 


or 9 o’elock. The Goat for 8 
o'clock. The Morkey for 7 
o'clock. The Cock for 6 
o'clock. The Dog for 5 o'clock. 
The Boar for 4 o’clock. 

We give a facsimile, Fig. 3, 
of these twelve subjects ; but 
upon the clock dials that re- 
present them they are figured 
only by characters answering 
to their names. The dial 
that we reproduce belongs 
to a system of clock other 
than the one of which we 
speak. 

Each of the twelve hours is 
divided into ten parts. 

The use of the twelve 
branches to designate the 
hours is borrowed from the 
Chinese, but the othercom- 
bination for counting the six 
hours is, as has been said, pe- 
culiar to the Japanese. 

Having spoken of the hours, 
we shal! explain how the days 
of the month and moons are 
indicated, In two smal! ap- 
ertures situated beneath the 
dial (Fig. 4) appear Japanese 
characters. In one, that to 
the left, are the signs of the 
Zodiac. They represent the 
days to the number of twelve, 
which are the same as those 
of the hours, and so in Japan 
one may be*at the same time 
at the hour of the Cock, the 
day of the Cock, the month of 
the Cock and even the year 
of the Cock. 

To the right is the month 
represented by one of the ten 
elements. In order to obtain 
the day of the moon (for the 
year is lunar, and not solar, 
as with us), the tweive signs 
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of the Zodiac are combined with the five elements, 
which are wood, fire, earth, metal and water. These 
are doubled by regarding them in two different 
states, to wit: first, in their natural state and then as 
adapted to the use of man. Thus, wood in its natural 
state asa tree is the first clement, which becomes the 
second when cut down and converted into timber. 
Fire, the third element in its original state, as solar 
light, ete., beeomes the fourth element lighted by man 
with wood, oil, ete. Earth, the fifth element in its un- 
cultivated state upon mountain tops or at the bottom 
of the sea, constitutes the sixth element when it is 
worked by the hand of man and changed into porce- 
lain, pottery, etc. Metal, which is the seventh, con- 
sidered as an ore, becomes the eighth when molten, 
worked and converted into tools. Water forms the 
ninth element, such as it falis from springs and flows 
into rivers, It is the tenth when siagnant in ponds or 
escaping from a reservoir, 

In order to know what day it is, we consult one of 
the two apertures, that to the left. A wheel, actuated 
by the movement, revolves by one tooth, which forces 
the dial upon which the signs are engraved to present 
« newone. The number of the teeth is twelve, corre- 
sponding to the twelve signs. 

The day of the month is indicated in the aperture to 
the right in the same way by a character which is that 
of one of the ten elements that we have enumerated 
above. The wheel that causes them to operate has 
ten teeth which gear with the wheel of the twelve 
days. The ratio of these two wheels in their revolu- 
tion is such that every sixty days only the same signs 
return in concordance as at their starting point, this 
corresponding to two moons. 

It is by combining the relation of the two signs in 
presence that we obtain the day of the month. Let 
us, for example, take the sign of the Rat, visible in one 
In the other 
we shall have the first day of the moon. The nextday 
we shall have the Ox in presence of the Wood, second 
state, and so on until the eleventh day, in which we 
find the Dog in presence of the Wood, first state, and 
the next or twelfth day, the Boar with the Wood, 
second stats On the thirteenth day the Rat returns 
to present itself with the Fire, first state, and so on up 


of the apertures, and Wood, first state. 


to sixty 

In the top aperture is indicated the fortnight or half 
| by twenty-four signs that present them- 
selves in succession. The wheelwork of the movement 
actuates the wheel that carries them, and this wheel 
makes its revolution in a year of three hundred and 
sixty days. A distinction is made between the first 
and second fortnight of the moon. 

These three indications, of which we have just 
spoken, permitted, when they were united, of knowing 
what was the day, the day of the month and the fort- 
night of the year. It was, upon the whole, what in 
another manner was marked and is still marked by cer- 
tain of our European clocks. We should add that 
since 1872 the Japanese have been employing our 


moon mark 


method of counting and marking the hours.—La 
Nature. 
—___—_—_-~> +-@ +>. 
irone. 


In the alcoholic extract of orris root the inventor 
has discovered a new substance, which is the aro- 
matic principle of the root, which he gives the name 
**irone.” It is a ketone, having the formula C,,H,.0. 
This body has the characteristic odor and flavour of the 
orris root, and may be preferentially employed in per- 
fumery,‘ete. its preparation iscarried out thus: The 
aleoholic or ethereal extract of the root is distilled in a 
current of steam. Organic acids, ethers, aleohols, and 
irone pass over into the distillate, which is then treat- 
ed with ether and the ethereal solution agitated with a 
dilute alkali solution, in order to separate the free acids. 
The mixture is evaporated down and the residue dis- 
solved in alcobol, which solution is mixed at the ordinary 
temperatare with a weak solution of an alkaline by- 
drate in order to saponify the ethers of the organic 
acids. After some minutes it is poured into water, the 
neutral oils are dissolved in ether, the ether is evapora- 
ted, and the residue distilled in a current of steam. 
Irone is one of the bodies distilling over first, and by 
repeating this operation several times it may be obtain- 
ed fairly pure, but still containing small quantities of 
aldehydes, which are eliminated by treatment with 
weak oxidizing agents. The ironeis then converted 
into its phenylbydrazone or condensed with another 
substituted ammonia to a ketone, from which bodies it 
is obtained by decomposing with dilute acids and dis- 
tilling. 

lrone boils at 144° C. under a pressure of 16 mm. and 
has a specific gravity of 0930.—J. C. W. F. Tiemann, 
Berlin. 

<> + 

Most medical men consider that a cold bath every 
morning is apt to do more barm than good to any but 
persons of # very vigorous constitution. The sensible 
thing to do is to see that the temperature of the water 
in cold weather is not lower than that of the air. A 
daily bath is a most healthful practice; but it should 
not be so cold as to give a shock to the system. 





Limes and Cements. 

A very interesting and valuable monograph is that 
entitled “ Portland Cement,” by Charles D. Jameson, 
professor of engineering, State University of Iowa. It 
contains, within a comparatively small compass, a 
large amount of information of the precise authentic 
kind the engineer, builder, director, or owner of build- 
ings or masonry works ought to know. First is pre- 
sented certain general considerations, showing that 
while lime and cement enter into almost every form of 
engineering construction, their ultimate value depends 
more upon the manner in which they are used than is 
the case with most other building materials. Says our 
author: 

**Take wood, stone, or iron, for example. Provided a 
good quality has been selected, nothing the constructor 
can do will materially affect this quality. The ma- 
terial may be used injudiciously and uneconomically, 
but the ultimate strength remains the same. A square 
inch of steel will stand about the same tensile strain 
under all circumstances. With limes and cements, 
however, this is nut the case. No matter how perfect 
the original quality of the cement may be, it may be- 
come absolutely worthless and a source of danger, if 
not properly handled and applied after being re- 
ceived. 

* This fact makes it of the utmost importance that, 
at least, all engineers should be familiar with the 
manufacture, use, and methods of testing limes and 
cements. 

“The engineer should be able to recoguize a good 
cement when he gets it, and if it is not good, to indi- 
cate the probable reason of its failure, whether in the 
raw material, the method of making, or the treatment 
it received after the making. 

‘Both lime and cement, when used for buiiding 
purposes, are mixed with a certain amount of water 
and used in a more or less plastic condition. While in 
this plastic condition they are placed in the work in 
whatever position or form is required and then this 
mixture hardens with more or less rapidity. 

‘“‘This hardening is called setting, and it is this 
property of setting under different conditions that 
forms one of the radical differences between limes and 
cements. 

“ Lime mortar wifl only set when exposed to the ac- 
tion of the air, and therefore can only be used in layers 
so thin that the air cau penetrate to all parts of it. All 
parts of this lime mortar must not only be accessible 
to the air, but to insure setting, the air must be dry. 

““Where lime mortar has been used in cellars that 
are damp and in the plastering of houses exposed to 
the damp sea winds its absorption of moisture has been 
so great that it never has become thoroughly set, and 
is always more or less damp and soft. With cement 
and cement mortar this is not the case. 

“A mixture of cement and water, properly made, 
will not only set in the open air, but will set when im- 
mersed in water or whenin avacuum. That is, con- 
tact with the air is not necessary, in order that the 
process of setting may take place. In fact, not only 
is contact with the air not necessary for the setting of 
cement, but in order that the maximum results may 
be reached, all cement mortar should be kept either 
wet or immersed until it has become thoroughly set. 

“This may be considered as one of the most im- 
portant rules governing the use of cement, viz. : 

“The quality of any cement work is very materially 
improved by keeping it wet during the process of set- 
ting. From this fact, that contact with the air is not 
necessary for the proper setting of cement, it is evident 
that there is almost no limit to the mass of cement mor- 
tar or concrete that can be used. No matter how mas- 
sive the structure may be, and no matter in what thick- 
ness the cement mortar or concrete may have been 
used, if the proper materials have been properly 
manipulated, this mass will set thoroughly through- 
out. Therefore, while lime can only be used in a dry 
location and in thin layers, cement can be used in any 
location and in any quantities. 

‘**Lime mortar under the best of circumstances has 
very little strength, either of adhesion or cohesion, 
while the best Portland cements properly used attain 
a strength superior to that of any of the building 
stones, with the exception of some granites, quartzites, 
and trap. 

‘The general differences bet ween limes and cements, 
from an engineering standpoint, may be taken as lying 
in the fact that limes will set only in contact with dry 
air, while for the setting of cement, not only is the 
presence of dry air not necessary, but the best results 
obtain when the cement is kept wet or immersed in 
water. 

“There can be no sharp line drawn between limes 
and cements, although there is no difficulty in dis- 
tinguishing at sight between pure lime and good 
cements, 

“The ordinary lime of commerce consists of the cal- 
cined carbonate of lime in a state of greater or less 
purity. 

“ The constituents of cement are carbonate of lime, 





silica, and alumina with iron, with a few other ingredi- 
ents of more or less importance. These three, carbon- 





ate of lime, silica, and alumina, with iron, however, 
are the most important, and are always present in 
varying proportions. It is the relative proportions in 
which these constituents are mixed that make the re- 
suiting cement more or less hydraulic, that is, the 
power of setting under water, as the hydraulicity of 
the resulting compound varies asthe percentage of 
the ingredients vary. We havecementing compounds 
from pure lime at one end of the list to Portland ce- 
ment at the other. They can be divided into the fol- 
lowing three classes: Lime, hydraulic lime, and ce- 
ment. 

‘* Lime consists of practically pure carbonate of lime 
with less than 10 per cent of impurities. 

“ Hydraulic lime has mixed with the lime from 10 to 
25 per cent of silica, alumina and iron. 


“ Cement contains : 

BRR. ccoccocces docceccccescoccee -seeeesees 55 to @& per cent. 
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“ These usually amount to 94 or 96 per cent of the 
whole. The balance may be made of magnesia, alka- 
lies and sulphuric anhydride. These last are present 
in minute quantities, and although they undoubtedly 
have some influence upon the qualities of the cement, 
still this effect is very slight. 

“ Lime.—Lime is made by the simple calcination of 
more or less pure carbonate of lime. This is found as 
limestone in all parts of the world. The calcination is 
done usually in a kiln. The fuel most commonly used 
is wood, but either soft coal or coke may be used. The 
method of charging the kiln is as follows: A rough, 
open arch is built of limestone above the bottom of 
the kiln. Upon this is placed a layer of fuel, thena 
layer of limestone, a layer of fuel, and so on, alternately, 
to the top of the kiln. The layers of fuel grow less as 
the top is approached. The fireis started at the bot- 
tom and the temperature gradually increases. As the 
fuel is consumed the limestone drops toward the bot- 
tom, and more fuel and limestone is added at the top. 
As rapidly as the limestone becomes sufficiently burned 
it is removed from the bottom of the kiln. It comes 
from the kiln in hard, white, rock-like pieces. 

“One peculiarity of the freshly burned lime is the 
great avidity it has for water, and, when it is exposed 
to moisture, the great amount of carbon it will 
absorb. 

** Lime that has not been exposed to moisture, and 
is in more or less the same condition in which it came 
from the kiln, is called quicklime. When this lime has 
been exposed to moisture in any shape, and allowed to 
absorb as much as possible, it is called slaked lime. 

** All lime, before being used, must be slaked. This 
can be done by drowning, sprinkling, or exposure to 
the air. 

“Drowning.—The quickiime is spread out in a water- 
tight box and water added until it is completely cov- 
ered. The entire amount of water needed should be 
put in at once. When the water is added the tem- 
perature rises, the mass effervesces, the quicklime in- 
creases rapidly in bulk, slowly disintegrates, and finally 
falls to pieces in a fine white powder, soluble in water. 
The impurities are separated from the lime. If ad- 
ditional water is added after the process of slaking has 
commenced the temperature is lowered and the slaking 
is not done as thoroughly as it otherwise would be. 
After the water has been added it is a good plan to 
cover the box so as to retain the heat as much as pos- 
sible. 

“The increase in bulk due to slaking is 200 or 300 
per cent. The lime, after the slaking is complete, is 
run off through an opening in one end of the box. it 
is about the consistency of very thick cream. The 
opening is covered with a grating or netting to prevent 
the passage of hard lumps, ete. The slaked lime is 
run either into another box or into an excavation in 
the ground, this second box or excavation being many 
times larger than the slaking box. The slaked lime 
soon becomes a stiff paste, and should be covered with 
sand or boards. It should not be used for mortar fora 
number of days, usually about ten, until it has become 
thoroughly cool. 

**Slaking by Sprinkling.—The quicklime is spread 
out in a layer 6 or 8 inches in thickness, and thoroughly 
sprinkled with water. It slowly disintegrates and falls 
into powder. There is no great increase in the tem- 
perature, and no effervescence takes place. One draw- 
back to this method is the space and time required, 
which are both much greater than is required for 
drowning, and there is no reliable data to show that 
the lime thus slaked is in any way improved. 

“ Air Slaking.—The lime is spread in layers 4 to 6 
inches thick, and exposed to the air. It must be turned 
a number of timesin order to insure thorough exposure 
to the air. The time and space required are both very 
great and the gain, if any, small. Thoroughly slaked 
lime paste can be put up in airtight casks and kept 
without deteriorating for almost any length of time. 

‘Hydraulic lime is made by the simple calcination 
of limestone that contains anywhere from 10 to 25 per 
cent of the requisite impurities. The temperature re 
quired for calcination is but slightly higher than that 
needed for the burning of quicklime. The material 
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must be slaked the same 6 quicklime before it can be 
used, and is reduced to powder in this way. No grind- 
‘ag machinery for reduction is used. The slaking is 
I ach slower than is the case with quicklime, and as 
che proportion of impurities increases it becomes slower 
and slower, until at last a point is reached where the 
resulting substance passes from hydraulic limeto natu- 
ral cement. The reduction must be done by grinding 
ond the hydraulicity becomes a prominent character- 
* Cement. —Cement as used in an engineering sense 
means such a combination of lime, silica, alumina and 
iron, that when properly calcined, reduced to powder, 
and gaged with a proper amount of water, has the 
property of setting under water and in places where it 
is not exposed to the action of the air. It also has the 
property of setting when in contact with the air. 

For good results to obtain, the proportion of the 
requisite constituents must be within certain narrow 
and well-defined limits. These proportions have already 
been given. 

“The cements used in building construction can be 
divided into two general classes, natural cement and 
artificial or Portland cements. 

“The term Portland cement means an artificial ce- 
ment as distinguished from natural cement. 

‘Natural Cements.—In many parts of this country 
and Europe there have been found immense deposits 
of impure limestone, that contain with more or less 
accuracy the necessary constituents for the making of 
cement. These constituents have been mixed by 
nature and for cement making must be used in the pro- 
portions found. 

“The difference between the natural and Portland 
cements as to the raw materials used is this : 

‘‘ The desirable constituents in each are the same. 

“In making natural cements, some impure limestone 
that contains as nearly as may be the correct propor- 
tions of lime, silica, and alumina is used, and the value 
of the resulting cement depends upon the correctness 
with which nature has mixed these ingredients. It is 
found good, bad, and indifferent. 

‘With the raw material for Portland cement, how- 
ever. nothing is left to chance. It is known, within 
certain narrow limits, what the constituents should be 
and in what proportions they should be present. This 
being known, such materials are used as contain these 
constituents in a more or less pure state, and then 
these comparatively pure raw materials are mechanic- 
ally mixed in the correct proportions. 

* The mere fact that the raw materials are nearly per- 
fect does not insure good cement, as the best of raw ma- 
terial may be rendered useless by improper burning or 
grinding. But, on the other hand, no good cement is 
possible unless the raw materials are good. Of course 
any mechanical mixture of lime, silica, alumina, etc., 
within the limits named, will give good Portland ce- 
ment :f properly burned and ground. But in selecting 
raw material there is one other, most important, ques- 
tion that must be considered, viz., that of cost. 

‘In order to make a perfect mechanical mixture the 
materials must be reduced to an impalpable powder. 
The harder the materials, the more expensive this is; 
consequently, in selecting the raw material, the ques- 
tion of the cost of reduction must be considered. 

The advantages of Portland cement over natural 
cement are two, viz.: 

“1st. The Portland cement is much better per se. 
The best natural cement never attains the hardness 
nor has the strength or durability of the most ordinary 
Portland. 

“2d. Where proper care is used, Portland cement of 
any one brand possesses a uniformity of quality that 
can never be attained in the making of natural 
cement. 

‘Examine almost any stone quarry, and the impos- 
sibility of obtaining a uniform quality of stone in any 
quantity will be seen at once. The quality of the 
stone varies in different parts of the quarry and in dif- 
ferent layers of the stone, no two layers containing the 
same chemical constituents. As the stone is used in the 
condition in which it comes from the quarry, it will be 
seen that there will be an unavoidable variation in the 
quality of the resulting cements. 

“With Portland cement this is different. The raw 
uaterials are practically pure, and after experiments 
have given the proportions of mixing and the subse- 
quent methods of treatment, there is no excuse for any 
irregularity in the results. 

‘ This uniformity in resalts is the one great point to 
be worked for in cement making. It can only be ac- 
complished by the exercise of the greatest care in the 
selection and treatment of the raw materials. In the 
Process of making there are some radical differences 
between natural and Portland cements. In the cal- 
‘ination the natural cements require a temperature 
but little above that required for lime burning, while 
the Portland cements require a temperature just short 
of that required for vitrification. The mixing, grind- 
'ng, ete., all increase the cost of the Portland until at 
last the finished product brings about $3 per barrel on 
the market, while the natural cement sells for 50 cents. 
“ True economy in the choice of cements consists in 
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using the one best adapted for the work in hand. 
When the work is such as to justify the increased ex- 
pense on account of required durability or strength, 
then the best Portlands should be used. But on less 
important work or masonry of a cheaper character, the 
natural cements should be used. Nothing bas done 
more to improve the character of all masonry work 
during the last twenty-five years than the cheapness 
and excellency of these light-burned natural cements.” 
The author then presents interesting historical data 
relating to the uses and manufacture of cements, the 
processes relating thereto, the machinery employed, 
the various tests of cement, abstracts from specifica- 
tions, directions for using cements in various kinds of 
works, making of concrete for roads and foundations, 
cement sidewalks and pavements, ete. The practical 
information contained ip this work is of rare value. 





A NEW GASOLINE MOTOR FOR BOATS AND LAUNCHES. 

A motor which can be started without turning the 
fly wheel by hand, by simply using the reverse lever; 
and which may be handled the same as a steam en- 
gine, without requiring a boiler, feed pump, ete., is 
shown in the accompanying illustration. It has been 
recently brought out at the Wolverine Motor Works, 
Grand Rapids, Mich. These motors are perfectly bal- 
anced, the cranks being directly opposite each other, 
and one going down as the other goes up, permitting 
them to be run at a very high speed without jarring 
the boat. There is no gearing on the engine or pro- 
peller shaft to make a noise, and the engine can be 
reversed by simply moving one lever. It is free from 
any possibility of fire or explosion, requires no licensed 
engineer or pilot, and can be operated by any one, 
man or woman, after an hour’s instruction, or from 
the printed directions. It can be run slow or fast by 
the use of the throttle lever. Preferably the common 
solid propeller wheel is.employed, made in one piece, 
rigidly connected to the propeller shaft, the latter be- 
ing rigidly connected to the crank shaft of the motor. 
















WOLVERINE DOUBLE CYLINDER MARINE MOTOR. 


It is claimed that this motor is not only one of the 
simplest to operate, but that it embodies more valua- 
ble features than it has heretofore been considered 
possible to combine in a gas engine. 





Some Vestigial Structures in Man, 
BY W. EB. ROTZELL, M.D., NARBERTH, PA. 

The term vestigial is used in anatomy as being more 
convenient in describing those parts generally known 
as rudimentary, abortive, atrophied, or useless, There 
are many vestigial structures in man, and an attempt 
to more than mention some of the most interesting of 
them would far exceed the limits of this article. 

The appendix vermiformis is a vestigial structure, 
and, like all such structures, has no function to perform 
in the organism. ‘* Not only is it useless,” says Dar- 
win (Descent of Man, New York, page 21), “but it is 
sometimes the cause of death.” 

The vermiform appendix is, doubtless, the remains 
of the much elongated caecum that is found in the ma- 
jority of the berbivorous nammals. The usefulness of 
the tonsils is also doubtful. They are, as we all know, 
frequently the seat of disease, and after removal the 
individual realizes no inconvenience from the loss. 
Of what utility are the cervical auricles that occasion- 
ally occur in man, or the supernumerary legs, fingers, 
and toes, as well as all the other abnormalities that 
frequently occur ? 

Among the lower animals there are pumerous in- 
stances of useless organs, such as the clavicle of the cat, 
the teeth of a whale, or the sting of a bee or wasp, 
which when used, as a rule, causes the death of its 
owner. Referring to insects, Professor Graber (Die 
Insecten, Munich) says: “There are also numerous 
structures and organs which may, with absolute cer- 
tainty, be pointed to as perfectly useless.” “ But seeing 
that so enormous a number of specific peculiarities are 
in the same predicament, it surely becomes the reverse 
of reasonable so to pin our faith tonatural selection as 
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whether or not we can perceive their utility. For by 
doing this we are but reasoning in a circle. The only 
evidence we have of natural selection is furnished by 
the observed utility of innumerable structures and in- 
stinets which, for the most part, are generic, family, or 
higher order of taxonomic value. Therefore, unless 
we reason in a circle, it is not competent to argue that 
the apparently useless structures and instincts of spe- 
cific value are due to some kind of utility which we 
are unable to perceive.” 

The third molars, or wisdom teeth, are becoming ves- 
tigial in civilized man. These teeth are now, as a rule, 
the last to come and the first to disappear; they are 
smaller and more variable than the other molars and 
have only two separate fangs. 

The body of adult man is always more or leas cov- 
ered with hair; this hair is the remains of the more ex- 
tensive hairy covering possessed by his ancestors. 
An interesting fact in relation to this hairy covering 
is that the hair on the arm and forearm is directed 
toward the elbow—a characteristic which occurs only 
in the anthropoid apes and the Americana monkeys- 
The explanation of this has been given by Wallace 
(Natural Selection and Tropical Nature, London, page 
194), who states that the orang, when resting, holds its 
long arms upward over its head, so that the rain flows 
down both the arm and forearm to the long hair which 
meetsattheelbow. In accordance with this principle, 
the hair is always longer or more dense along the 
spine, often rising into a crest of hair or bristles on 
the ridge of the back, In the entire series of the 
mamualia, from the monotremata to the quadrumana, 
this character is very prominent. 

It is a well known fact in embryology, that at about 
the sixth month the human fetus is frequently covered 
with rather long dark hair over the entire body, ex 
cept the soles of the feet and the palms of the hands. 
This covering of bair is shed before birth, and so it is 
apparently useless except as being an evidence of evo- 
lution. 








to conclude that all these peculiarities must be useful, 


Other vestigial structures are the muscles of the ex- 
ternal ear, and the panniculus carnosis, subcutane- 
ous muscles by which a large number of the mammalia 
are able to freely move their skin, thus protecting 
themselves from insects. The plica semilunaris, or 
nictitating membrane, the semitransparent eyelid, is 
rudimentary in man and other mammals, while in the 
other members of the vertebrata the function of this 
structure is to sweep over the external surface of the 
eye, apparently to keep the surface clear. 

The bones of man present such vestigial peculiarities 
as the supracondyloid foramen, which occasionally oc- 
curs; it is normal in the lower qnadramana. 
There is also the intercondyloid foramen, 
which occurs in man and the anthropoid 
apes, but is not constant in either. These 
peculiarities are found to be more common in the 
bones of the ancient races of mankind, and also in 
some savage races. 

The anatomy of man presents a large number of 
vestigial structures, each of which throws‘some light 
on the long line of his ancestral history, and that can 
only be accounted for as explained by evolution.— 
Abstracts from the Hahnemannian Monthly. 


eS 
Fish and Game Loews, 


Here is a summary of the law of New York State 
relative thereto, as revised and amended by the last 
legislature : 

Fish.—Polluting streams or taking fish by drawing 
off water or by dynamite, or taken from a stream to 
stock a private pond or stream prohibited. No fish- 
ing through the ice in waters inhabited by trout or 
salmon. 

Trout.—Open season from April 16 to August 31, with 
6 inch limit. 

Salmon, Trout, and Landlocked Salmon.—Open 
season from May 1 to September 30. 

Bass.—Open season from May 30 to December 31. 
Bass 8 inch limit. 

Pickerel, Pike and Wall-eyed Pike.—Shall not be 
fished for, caught, killed or possessed, except from 
May 1 to January 31, except as provided in section 141 - 
of the game laws. 

Deer.—Open season August 16 to October 31. 
two deer to each person. 

Squirrels, Hares, and Rabbits.—Open season from 
September 1 to November 30. Ferrets prohibited. 

Birds and Wild Fowl.—Web-footed wild fowl, open 
season from September 1 to April 30. Quail, open 
season November and Deveember. Woodcock and 
grouse, open season from August 16 to December 31. 
Plover, snipe, and English snipe shall not be shot 
or possessed during May, June, July, or August. 
Snaring, netting, or trapping of game birds prohi- 
bited. 

As to private parks or grounds, the law is not 
changed from last year. 

Dealers may have game or birds in possession out of 
season provided that they can show the same was 
shipped to them from a point over 300 miles from the 
borders of this State. 


Limit, 








376 








GRAND SALOON OF THE STEAMER S&T. LOUIS. 

In our last number we gave a photographic repre- 
sentation of the new steamer St. Louis, as she ap- 
peared when steaming through the harbor of New 
York. Her arrival at Southampton is to be the occa- 
sion of public demonstrations, as the harbinger of in- 
creasing commerce between the old and pew world. 
We present herewith 
a photographie ino 
terior view of the 
grand saloon of the 
ship, specially taken 
for the Screnriri 
AMERICAN Prob 
ably no passenver 
vessel in the world 
can boast of a more 
elegant or spacious 
It is 110 


feet long and 530 feet 


apartment 


wide, surmounted by 
a beautiful dome, 
steel framed, set 
withornamental 
giaas, through which 
a flood of light illua- 
minates every part 
of the saloon. Here 
are located the din- 
ing tables, and so 
generous are the ac- 
commodations that 
the entire corps of 
first cabin passen- 
gers, 8350 in number, 
ean be seated at one 
time. 

The saloon is situ- 
ated in the middle of 
the ship, so there is 
a comparative ab- 
sence of motion. 
Slender, graceful 
columns support the 





dome. Nearly all 
the available space 
in the saloon not o 

cupied by woodwork is filled with paneling. The 
dome contains on the after end two allegorical panels, 
broken bya separate seated figure of Neptune. At 
the base of the dome, on the two sides, there is a series 
of small panels which repeat figures of harp and 
viol players. At the forward end of the dome is a splen- 
did pipe organ, which is actuated by electricity, both 
as regards the key mechanisin and the blower. The 
base of the organ rests upon the shoulders of a mer- 
maid. The organ was built by Jardine & Company, 


Scientific American. 


A New Insulator, 

M. Gentzch prepares an electric insulating material 
in the following manner: He heats resinous sub 
stances, such as ozokerite, amber and asphalt, in a re- 
tort, at a temperature of 400° C., until the condensa- 
ble or gaseous volatile products are liberated. The re- 











of New York. The walls of the saloon are broken into 
aleoves, which are filled 


sult is a black residue, having, when cold, the consist- 








ency of wax or dry resin, and capable of being used 
either alone or in conjunction with gutta percha, other 
resins, mineral powders or with sulphur, as a cable in- 
sulator. The material, it is said, hag sufficient plas- 
ticity to.lend itself readily to the tarnings and twist 
ings to which the wires of cables are generally sub- 
jected. The proportions of the raw substances used 
should be preferably ozokerite, 50 parts; yellow am- 
ber, 45 parts; and asphalt, 5 parts. 


THE DIAMETER OF NEPTUNE.—With the Lick tele- 
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TORPEDO BOAT FOR THE WAR SHIP MAINE. 

The recent war between China and Japan has shown 
the great value of the torpedo boat. English naval 
constructors and shipbuilders are now devoting their 
energies to the designing of other boats to destroy 
torpedo boats. The defense which the small torpedo 
boats can make is small when pursued or compelled to 

fight, but what Mr. 
> J. lL. Thornyecroft 
says of torpedo boat 
destroyers is also 
true of torpedo 
boats: “The real 
protection of the 
vessel is its speed, 
which enables it to 
reduce within a very 
short period the 
time itis under fire.” 

The United States 
navy is deficient in 
the matter of tor- 
pedo boats, so that 
the coming test of 
one of the torpedo 
boats of the cruiser 
Maine will be looked 
forward to with in- 
terest. 

We illustrated the 
construction of these 
boats in our issue of 
January 5, 1895, and 
we now give a view 
of one of them which 
has recently been 
completed, lying off 
one of the docks at 
the New York Navy 
Yard. It is hoped 
that the speed will 
be about 18 knots 
per hour. 

The weight of the 
vessel without water 
in the boilers is 28,- 
450 pounds. The 
torpedo boats for the Maine are technically of the 
third class. The boats are built as light as possible, 
so that they can be easily boisted on board the large 
vessels. The torpedo boats will be operated entirely 
from the men-of-war as regards supplies, only a ton of 
coal at most being carried. The general dimensions of 
the boats are as follows: Length over all, 61 ft. 8 in.; 
length on load water line, 58 ft. 6 in.; beam at water 
line, 9 ft. 14g in.; freeboard, 2 ft. 5 in.; mean draught, 
2 ft. 2in.; extreme draught, 3 ft.4in. Six watertight 
transverse bulkheads give seven watertight compart- 
ments. The general dis- 
position of parts includes 














with fish, fowl, and flesh 
panels. [The prevailing 
Mexican wma 
hogany, and the upholst 


wood is 


ery is done in a bluish 
green plush 

The drawing roo.o and 
the social hall are equally 
effective, the drawing 
room having silk tapestry 
and silk paneled walls. 
The tone of the room is 
yellow. The library is one 
of the most charming 
rooms on the steamer, the 
prevailing color being 
sepia. The citizens of St. 
Louis presented the vessel 
with a noble collection of 
booka, representing the 
inost famous authors. The 
smoking room has a very 
rich effect. the woodwork 
being dark mahogany and 
the upholstery being in 
leather. The decorations 
refer to the Bacchic origin 
of wine and the Indian 
origin of tobacco The 
staterooms are all hand- 
somely decoreted, and 
have air-filled mattresses, 
intended to serve as life- 
preservers in time of need. 

The general scheme of 
decoration was designed 
by Messrs. Furness & 
Evans, architects, and was executed by the American | 
Line under the immediate direction of Mr. Furness. 

It isexpected that the sister ship St. Paul will be 
ready to sail in September. 


>-e-o ____—____ - 


THE pepsin sold in chemists’ shops is prepared from | thousand miles less than that stated in most of our 
text books.—Astronomical Journal, No. 342. 


the gastric juice of the hog’s stomach, 





TORPEDO BOAT FOR THE WAR SHIP MAINE. 


scope and an eyepiece magnifying 1,000 diameters, 
Prof. Barnard finds the mean angular diameter of 
Neptune, when reduced to the mean distance from sun 
30°0551, to be 2483". This corresponds to an actual 
diameter of 32,900 miles, which is from two to four 





an open cockpit aft. Into 
this the rudder head en- 
ters, so that the boat can 
be steered from this cock- 
pit if the conning tower 
has to be deserted. For- 
ward of the cockpit comes 
the engine room, with a 
quadruple expansion en- 
gine. Forward of the en- 
gine comes the boiler room 
arranged for forced 
draught by the closed fire 
room system, The boilers 
are the Mosher tubulous 
boiler. Next to the boiler 
room comes another open 
cockpit, forward of which 
is the conning tower, 
which contains a steering 
wheel mounted on a half 
bulkhead. In the bows is 
placed the torpedo tube 
for discharging a White- 
head torpedo. In the ex- 
treme bow and also under 
the stern cockpit are trim- 
ming tanks. On deck aft 
is to be mounted a one- 
pounder rapid-firing gun, 
whose ammunition is car- 
ried in a magazine just aft 
of the engine room. 

Along each side of the 
boat are coal bunkers, 
which, as far as their di- 
minutive size permits, may be considered protective. 
Four heavy eyes are riveted to the sides along the 
waist, by which the boat is to be hoisted bodily out of 
the water. The mast of the Maine carries a large steel 
boom, from whose end the tackle for hoisting the tor- 
pedo boats will be worked, the boats being taken in on 
deck by a steam winch. Cradles are to be provided 
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for (hem to rest in. The torpedoes will be carried by 
the Maine, the torpedo boat being able to carry only a 
one at a time, whieh will rest in her tube. The 
). faction will simply be to get under way with the 
jo ready, then to approach the enemy as close as 
le, to discharge the torpedo andrun. Her side 
in places are but ¥, of an inch thick, so that she 
»» practically unprotected. 
‘.e erew includes the eommander, engineer, fire- 
and twosailors, The Whitehead torpedo, which 
od, weighs rather more than 2,100 pounds, so that 
ity as well as a measure of protection to the ma- 
ry is secured by placing the weights as low as 
le. Thus the engine cranks in their stroke work 
between the frames almost to the bottom of the 


1) results of ealeulations for stability are as fol- 
\t nominal condition, ready for service, with 
inition, torpedo and crew of five men on board : 


lows 


auth 


Mocacentric height (feet). ......00-+++secseeeeee os rounds 135 

\. Je of heel at maximam stability (degrees)................ 48 
Righting moment at maximum stability (ft. Ib.) OPT TT TTT TT 27,135 
\nvle of vanishing stability (degrees). .. 2... -.-.eeeesevee 89 
In peace the boats will be used as dispatch boats, 


and will be undoubtedly very serviceable. 


soe 
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THE LITTLE KOODOO ANTELOPE IN THE BERLIN 
ZOOLOGICAL GARDEN. 
Since the closing of the Soudan by the marauding 
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Baldness, 

The cause of baldness in man is said by Dr. Leslie 
Phillips to be the fact that he cuts his hair. He says: 
“In men the hair is habitually cut short from child- 
hood, while in women the converse is almost univer- 
sally true. In boyhood and manhood, by clipping or 
cutting the hair, we remove the gentle traction on the 
bulb and follicle which the natural weight of the hair 
exercises, and which constitutes the essential and natu- 
ral stimulus necessary to secure due innervation and 
vascular supply to the hair-producing structures, Loss 
of vigor, and finally more or less pronounced atrophy, 
is the inexorable result, modified or delayed, it may be, 
by collateral circumstances, predispositions, or condi- 
tions.” Dr. Phillips warns the “new woman” against 
wearing her hair short. Almost every theory has 
some defect, and we might ask Dr. Phillips why men 
who clip their beard or shave for along time do not 
get bald on their chins ?—Medical Record. 


a, 


Up-to-Date Photographs, 

Being photographed nowadays is an elaborate pro- 
cess. Heretofore, when a woman wanted her photo- 
graph taken, she went to the studio and arranged 
about the size of the picture and the number she 
wanted. She gave a reassuring touch to her hair, sat 
down before the camera, turned her head a little to 
the right or to the left, as the artist desired, and, 
clamped on either temple, gazed fixedly, insipidly or 
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room, form a charming contrast with her rich brocade 
gown and beaming face. The scant puffed sleeves set 
off the rounded arms, the curve of the wrist, the hand 
that grasps the wheel is like a rare old painting, and 
the undulating outlines of the figure are suggested, 
not revealed, by the prim folds of the flowered silk 
frock. 

These latter day photographs are like paintings,and 
are likely never to grow old fashioned. They have the 
charm that distinguishes the portrait painters of the 
old English school ; a charm that custom will] not stale. 
They will not become out of date and grotesque, like 
the photographs of twenty years ago, found in family 
albums. In those days a woman was hired to put the 
lights in the eyes, color the cheeks, and paiut the rib- 
bon bows and artificial flowers of the iadies and the 
gay neckties and buttonhole bouquets of the gentle- 
men. The new photographs, be it a hundred years 
hence, always will be things of beauty, no matter what 
evolutions, contractions, or diminutions may befall 
woman’s dress,—N. Y. Sup. 

Sle TES Bi es 
The Raltiroad Kidney. 

This complaint is now recognized by medical men. 
It is caused by an artificial stoppage of the pores of 
the skin, the dirt of the railroads being responsible 
for such stoppage. If any person will examine his 








hand after riding for two or three hours in a train— 
and this is especially true if he be perspiring—he will 





THE LITTLE KOODO0O ANTELOPE IN THE BERLIN ZOOLOGICAL GARDEN. 


*xcursions of the Mahdists, the trade in the exporta-; 


tion of African animals has suffered greatly, so that 
living giraffes are now counted among the most 
costly rarities in zoological gardens ; but recently Mr. 
Menges, the dealer in animals, penetrated into that 
alinost unknown region, Somauli, under the guidance 
ofanative hunter. His discoveries tend to show that 
there isa marked difference between the animals of 
this region and those of the other parte of the Dark 
Vontinent, This difference is illustrated by our en- 
zraving, which shows a dwarf of the beautiful Koodoo 
“ntelope, whieh were so numerous on the steppes of 
Eastern Afriea before the invasion of the devastating 
murrain. The little Koodoo antelopes differ from the 
larger species in the coloring of the body, which is 
krayer, with more light bands, and in the absence of 
the tuft of hair from the throat. They liveon the 
banks of the rivers that flow into the Indian Ocean, 
ws south as faras Tana, and west as faras Lake 

“"ingo, preferring the thick, thorny bushes on the 
He nein banks of the rivers and brooks. 
b., they live in small families, which are led by a 
- « that is generally dark colored. Our engraving 
: ‘OWS @ young male in two characteristic positions. 

he horns of the full-grown animal, which are shown, 


“re very similar to those of the large Kood: ops 
—llustrirte Zeitung. eae 








otherwise, at a spot on the wall. Now the subject’s 
** possibilities ” are studied in detail. Nothing is left 
to accident. The fashionable woman carries her va- 
rious gowns to the studio with her, and tries them on, 
each in turn, that the artist may decide which suits 
her best. She pays $50 for the photographs. 

Her hair is arranged by skillful hands in differ- 
ent waya, that a style of coiffure may be chosen which 
will be appropriate, not only to the contour of her face 
and head, but to the environments of the picture. The 
subject’s hands and aris are criticised, likewise her 
throat and neck, to see whether a severe high costume 
or an evening gown shall be used. The topics of 
backgrounds and accessories are discussed. 

All of these tinted carbon photographs are taken 
full length. May be the subject will pose asa dame 
of the First Empire, with skimpy satin gown, elabor- 
ate coiffure, jeweled girdle, fan, and vinaigrette. Per- 
haps she stands half turned about, with her back to 
the spectator, and her pure profile deftly brought out 
on a dark velvet curtain. All women would not look 
cbarming in such a position. The artist knows whom 
to choose, and the subject will wonder at her own 
beauty when she sees the picture. 

A willful coquettish girl is posed as a modern Priscilla. 
The quaint spinning wheel and high backed chair, 





the small paned window at the back of the colonial 


find his hand is dirty. Buta closer examination will 
show the existence of a fine grime, the particles of 
which, so soon as the perspiration ceases, act as minute 
corks, stopping up the orifices of the pores. How 
deeply this grime works into the skin is shown by 
the fact that after a railroad trip one washes one’s 
handsand face two or three times before they become 
clean. It is this grime which produces railroad kid- 
ney. Of course it is not to be supposed that an ordi- 
narily healthy person will contract this disease in any 
trip of aday ortwo. But where a person is already a 
sufferer from chronic disease of the kidneys, it is possi- 
ble that a week on railroad trains would aggravate his 
malady to an appreciable extent. 


Thermometers, 


a 
> 


Deep Sea 
Thermometers made for taking the temperature in 
moderate ly deep waters have the tube incased in a cop 
per cylinder, to protect it from inquisitive fishes and 
from contact with rocks; there is a ring at the bottom 
to which sufficient weights may be attached to sink it 
readily. The cylinder has a long, narrow door in 
front of the seale, which may be opened for the 
reading; and this door closes with joints so tight that 
the cylinder brings up the water from the bottom 
with its temperature practically unchanged by the 
waters through which it passes. 
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The Depths of Coal Mines, 

M. Grousset’s proposal to sink a shaft 1,500 m. in 
depth has attracted general attention to the depths of 
existing mines. Some American technical journals 
claim that there is a copper mine in Michigan with a 
shaft 1,972 m. in depth. M. Haton de la Goupilliere, 
director of the Paris School of Mines, has been inter- 
viewed on the subject by a correspondent of La Nature, 
to whom he gave some interesting details. From the 
data in his possession he found the greatest depths of 
mine shafts did not exceed 1,200m. Beyond that it 
was only a question of bore holes. 
director of the Ronchamp Mines, in the Haute Saone, 
has made inquiries as to what were the greatest depths 
attained in Europe. In Bohemia, at Pibram, he 
found the Marie shaft with a depth of 1,130 m., the 
Adalbert shaft with the same depth, and the Franz 
Joseph with exactly 1,000 m. The Sainte-Henriette 
shafts at Flenu, near Mons, Belgium, are said to hold 
the record, with a depth of 1,200 m. Between 1,000 m. 
and 1.200 m. the temperature of the rock was 45 de- 
grees; thanks to good ventilation, the atmosphere of 
the pit at that depth was successfully lowered to 20 
degrees, although even at that temperature continuous 
work was trying. 

— + + +o —___—_—— 
A DRAWING OF SUN SPOTS. 
To the Editor of the ScrENTIFIC AMERICAN ; 


The Meccan Pilgrims.* 

The Mohammedan pilgrimage to Mecca is a unique 
custom in the religious history of the world. Not- 
withstanding the inroads of civilization upon the 
Orient, 100,000 human beings still undergo the great- 
est privatiuns in order to kiss the famous black stone 
which forms part of the sharp angle of the Meccan 
temple. The benefits of the pilgrimage are great, for 
the sinus of every pilgrim, no matter how dark they 
may have been, are forgiven by the Almighty, and the 





M. L. Poussigue, | 





I take the liberty of sending you a drawing of the 
sun as observed by me, May 19, 5 P. M., with a 3 ineh 
instrument, power one hundred. 
are fine specimens of typical san spot 


phenomena, while the facul# about 
the developing spots at the edge of 
the disk seem to afford good examples 
of the first stages of sun spot develop- 
ment L. H. HORNER. 


May 20, 1895. 


Springfield, Mass 
- oor 

Felegraphing Wilihout Wires, 
Professor A. E. Dolbear, in the Elee- 


trical Engineer, says: The increasing 
interest in the attempts to telegraph 
without wires both here and abroad 
makes it worth while to make mention 
of some facts which have been forgot- 


ten or ignored, and I venture to point 
out that the method which has lately 
been employed so successfully in Eng- 
land for telegraphing across a sheet of 
water between three and four miles 
wide with no connecting cable was 
fully by Professor John 
Trowbridge, of Harvard University, in 


described 


1880. He made bis original researches 
between the Observatory in Cam- 
bridge and the city of Boston, be- 


tween which is a time signal wire hav- 
ing the circuit broken by clock once a 
second. He found he could hear the 
clock beats amile away from the line 
by connecting a telephone to a wire 
five or six hundred feet long and 
groundiog their ends parallel with the 
cireuit. 

His experiments and conclasions are 
detailed in a paper given before the 
American Academy of Arts and Sci- 
ences and are published in their Pro- 
ceedings for 1880. How completely he 
covered this ground of doing telegraphic work by 
means of earth conduction will be seen by the follow- 
ing quotations from those Proceedings : 

‘‘ The theoretical possibility of telegraphing across 
large bodies of water is evident from this survey which 
I have undertaken 

‘Theoretically, however, it is possible to telegraph 
across the Atlantic Ocean without acable. Powerful 
dynamo-electric machines could be placed at some 
point in Nova Scotia, having one end of their circuit 
grounded near them and the other end grounded in 
Florida, the conducting wire consisting of a wire of 
great conductivity and being carefully insulated from 
the earth except at the two grounds. By exploring 
the coast of France, two points on two surfaces not at 
the same potential could be found, and by means of a 
telephone of low resistance the Morse signals sent from 
Nova Scotia to Florida would be heard in France.” 

This is precisely what is being done in England, car- 
rying oat Trowbridge’s method. In the various de 
scriptions of methods aud operations which I have seen 
there is no mention of the work of Trowbridge, and 
whatever merit and utility there may be in this 
method of doing telegraph work belongs to him. Short- 
ly after the publication of the paper from which I have 
quoted, Dr. Edward Everett Hale wrote a short story 
for the Atlantic Monthly in which these earth sheet 
currents played an important part. Beyond that I 
have never seen mention of the discovery, for it was a 
discovery, and an important one too, that slight cur- 
rents could be detected at relatively great distances 
from their source by means of a telephone connected 





to the ground. 


supplications of the pilgrim on behalf of others are 
accepted by God. Such was the teaching of the 
Prophet. 

As soon as the pilgrim reaches the last stage near 
the sacred city he makes two prostrations in prayer, 
and divests himself of his worldly raiment. Then he 
assuines the pilgrim’s sacred robe, and sets his heart 
on Mecca. 

The sacred garment called the Ihram consists of two 
seamless wrappers; one is wrapped round the waist 
and the other is thrown loosely over the shoulders. 
The pilgrim’s head is left uncovered. After he has 
assumed the pilgrim’s garb he must not anoint his 
head, or shave any part of his body, or pare his nails. 
Having entered upon the pilgrimage, he faces Mecca 
with the devout intention of making the journey to 
the sacred shrine. Lifting his hands heavenward he 
cries: ““O God, I purpose making this pilgrimage. 
May the service be easy tome. Accept it from me!” 
Then, as he proceeds on his journey, he sings the 


The two large spots|sacred pilgrim song known as the Talbya, which 





SUN SPOTS. 


begins with the pilgrim’s cry, ‘“‘ Labbaika!” It runs 
thus: 
I stand up for Thy service, O God, I stand up! 
I stand up! There is no partner with Thee! I stand up! 
Verily Thine is the praise! The blessing! And the Kingdom! 
There is no partner with Thee, O my God! 

When he reaches Mecca he bathes himself and then 
proceeds to the temple and kisses the black stone. 
He then encompasses the temple seven times; three 
times at a quick step or run, four times at a slow pace. 
And each time as he passes around he touches the cor- 
ner of the temple and kisses the black stone. Being 
spiritaally refreshed, he runs to the top of the little 
Mount Safa, and, on reaching the summit of the 
mount, he turns toward the temple at a distance and 
cries: ‘‘Surely God hath aided his servant the Pro- 
phet and hath put to flight the armies of the infidel 
with His own power!” He then runs from the top of 
Safa to the summit of the Mount Marwah, and this he 
does seven times. It is an exercise which tries the 
energy of even the youthful pilgrim, while the white 
haired pilgrim puffs and blows beneath the excessive 
weight of his religious devotions, 

Upon the seventh day of the pilgrimage the crowd 
of pilgrims assemble in the great mosque, and at 
2 o’clock in the afternoon listen to an Arabic sermon 
which sets forth the excellences of the “ Hajj,” as the 
pilgrimage is called. 

On the following day he visits the little valley of 
Mina, or the “ wished for” valley, which Adam longed 
for when he was turned out of Eden. The next day, 
after morning prayer, the pilgrim ascends Mount Ara- 





* Thomas P. Hughes in the New York Sun. 
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fat, or the “Mount of Recognition,” about twely. 
miles from Mecca. It was in this place that our firs; 
parents, Adam and Eve, forfeited heaven, and wer. 
deprived of their primeval purity for eating wheat. 
The temptation over, the serpent escaped to Ispahan. 
the devil to Seistan, and Adam to Ceylon. Mother 
Eve remained at Arafat, but after wandering many 
years Adam found his wife on this “Mountain of 
Mercy,” and hence it became known as “Arafat,” or 
the ‘‘ Mount of Recognition.” 

The next day is the tenth and is known as the “Da, 
of Sacrifice,” and as such is celebrated throughout the 
whole Mohammedan world. The historian Gibbon 
wrote of Islam as a religion without a priest and with- 
out a sacrifice, a strange error for so accurate a writer. 
Throughout the whole world this day of sacrifice is 
observed, and especially at Mecca. 

Rising early in the morning, the pilgrim says his 
prayers and then casts stones at three pillars known as 
the three devils, the first of which is the “great devil.” 
Holding the pebble between the thumb and fourth fin- 
ger of the right hand, he throws it at a distance of not 
less than fifteen feet and cries, ‘‘ This I do in hatred of 
the devil.” It is said this ceremony was performed by 
Father Abraham. 

Having stoned the devil, the pilgrim then proceeds 
to perform the sacrifice. The victim way be a sheep, 
or a goat, or a cow, or a camel, according to the means 
of the pilgrim. Placing its head toward the sacred 
stone, its forelegs being bandaged together, the-pilgrim 
stands on the right side of his victim and plunges the 
knife into its throat with great force 
and cries with a loud voice: “ Allahu 
akbar”—*‘ God is most great! Accept 
of this sacrifice, O God !” 

The ceremony of sacrifice concludes 
the Meccan pilgrimage, and the pil- 
grim then gets himself shaved and his 
nails pared, and the pilgrim robe is 
removed. The three days following 
are well earned days of rest. They 
are known as the “days of drying up 
of the blood of the sacrifice.” Before 
he leaves Mecca the devout pilgrim 
should once more kiss the black stone 
and throw stones at the devil. He 
should also drink a cup of water from 
the Zamzam well, the very well from 
which Hagar drank when she ran 
away from home with her son Ishmael. 

The pilgrimage to Mecca is known 
as the “Hajj” and the pilgrim as a 
Haaji. A visit to Mecca at any other 
time is called the Umrah. Ifa Moslem 
possesses the means of performing the 
pilgrimage once in his lifetime and 
omits to do so, it is a mortal sin, and 
he places himself beyond the possi- 
bility of redemption. This doubtless 
accounts for the popularity of the 
undertaking. 

“He who makes a pilgrimage for 
God’s sake shall return as pure from 
sin as the day on which he was born. 
Verily the pilgrimage doth put away 
poverty and sin just as the fire of a 
forge removes dross. The reward of 
pilgrimage is Paradise.” Such are the 
words of the Prophet of Arabia. 

The first account in English of the 
visit of @ European to Mecea is that of Lodovico Bar- 
tema, an Italian gentleman, who made the pilgrimage 
in 1503. Only five Englishmen are known to have 
witnessed the ceremony at Mecca: Joseph Pitts, of 
Exeter, in 1678; Burckhardt, the Oriental traveler, in 
1814; Richard Burton, of the Bombay army, in 1853; 
Dr. Bicknell, in 1862; and Mr. Keane, a petty officer of 
a steamship, in 1880. The narratives of each of these 
pilgrims have been published. 

The Meccan pilgrimage was a compromise with Ara- 
bian idolatry, and no Moslem writer has ever yet at- 
tempted to give a spiritual explanation of its ceremo- 
nies. It isone of the most curious circumstances in 
the history of religion that the superstitious and silly 
custom of the Meccan pilgrimage should be grafted on 
toa religion which is monotheistic in its principles 
and iconoclastic in its practices. The spectacle of the 
Moslem world bowing in the direction of a black stone 
while it worships the one true God stamps the relig- 
ion of the Prophet of Arabia as one of compromise. 
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Fifty Thousand Truants. 


The Board of Education of New York City has received 
a summary of the school census recently taken by the 
police. According to this report there are 168,020 male 
and 171,736 female school children in this city. The 
table shows there are 50,069 truants, which means an 
expenditure of between $5,000,000 and $6,000,000 for 
new schools before these delinquents can be taken care 
of. Thereis now $6,500,000 available for the erection 
of new school buildings and it is estimated that twenty- 





five of them will be required, 
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A Sectional Steamboat, 

everybody knows the ingenuity with which the 
French make preparations for new requirements 
in their military expeditions, an ingenuity which re- 
-ombles closely that which the Americans display in 
sheit engineering operations for civil purposes. At 
present the only military enterprise occupying French 
attention is the establishment of its influence in Mada- 
oat ‘ar, and Le Genie Civil describes some curious de- 
. which have been invented for the invasion of 
country. The capital of Madagascar, Tananarivo, 
tuated among the mountains of the interior, and 
is inaccessible, except by footpaths, the government 
having always prohibited the construction of roads by 
which artillery could be brought against the city. 
French armies are, however, not deterred by such 
trifling difficulties, and a campaign against Tananarivo 
has been carefully planned. As there are no roads, a 
river, the Ikonpa, which extends from the sea to the foot 
of the mountains, just below Tananarivo, is to be used 
asa road. This riveris very shallow and obstructed by 
sand bars, and the problem is to construct vessels cap- 
able of navigating it. This problem has been solved, 
so far as the gunboats are concerned, by building eight 


vir 
that 
is 8 


compound boats, or rather rafts. Each of these boats 
is divided longitudinally into six compartments, each 
compartment being watertight and independent, so 


that it ean float alone, while, in case of need, any num- 
ber of them can be bolted together, side by side. These 
separate compartments, or shells, are of galvanized 
steel and very light, so that they can be easily trans- 
ported overland, thrown into the water, and bolted 
together as they float. When in place, a deck is put 
over them, on which is placed, near the front, a small 
boiler of the locomotive type. To balance the weight 
of this, the engine is set near the rear end of the deck, 
and is connected directly to a light stern wheel, which 
serves for propulsion. An upper deck, on which are 
the pilot house, shields of steel plates for riflemen, and 
a light eannon, covers the whole extent of the lower 
deck. All the vulnerable parts of the craft are pro- 
tected from musketry by steel shields. The whole 
affair, with stores, crew, and armament, draws less 


than fifteen inches of water. To provide for passing | 


sand bars, a powerful turbine pump is placed at the 
very front of the vessel, with a suction pipe which can 
be lowered as required to any distance less than one 
meter from the surface of the water. On reaching a 
sand bar this suction pipe is run out, and the turbine 
set at work. The sand, mixed with water, is sucked 
out with great rapidity from in front of the craft and 
thrown, by a discharge pipe, to one side, and a passage 
through the bar is in this way soon made.—Awmerican 
Architect. 





A LIGHTNING PHOTOGRAPH. 
To the Editor of the ScrenTIFIC AMERICAN: 

Isend you a photograph of lightning, which I made 
about 11 o’clock on the night of May 5, during one of 
the most remarkable electric storms ever witnessed in 
this section of the‘country. There were three distinct 
bolts of lightning at the same instant. One of them, 
after seeming to coil itself around one of the others, 
darted off to an electric light tower, which 
stands 150 feet high near the northeast 
corner of the square occupied by the 
buildings of the Institution for the Blind, 
located in this city, and seen in the fore- 
ground of the picture. 

I send this because I think it will be of 
interest to you and your readers. 

Gro. F. TOWNSEND. 

Austin, Tex., May 13, 1895. 
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American Diggers in Greece. 

A gymnasium and other well paved 
buildings have been uncovered at Eretria, 
as well as three inscriptions, three heads, 
and some good architectural fragments. 
The excavation of the theater has been 
nearly completed. 

The excavations among the ancient 
Greek ruins at Eretria have been carried 
on some years by the American School of 
Classical Studies at Athens. The gym- 
hasium and other buildings which have 
been uncovered are probably part of the 
buildings on each .side of the ancient 
street laid bare ale year between the 
ome and the naval school of King 

t 10, 

When the houses found last year were 
cleared a floor of cement and pebbles was 
discovered about a yard below the sur- 
cae. The well-paved buildings mentioned by Mr. 
Peabody are doubtless of a similar construction. 





Sales of Patents. 

There are a number of concerns that purport to sell 
patents on commission, but in all cases, so far as we 
can learn, they induce patentees to pay them money in 
advance, on which the pretended sellers live, the 





swindle. If any of our readers have knowledge of 
such payments, we should be glad if they would send 
us the particulars ; not for publication, but for private 
use in establishing the fact of such payments, with 
view to a remedy. 
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A STRAW CRUSH HAT. 


The high hat of the crush variety is old, but the 
brilliant genius who surpassed the inventor of the 
starched necktie in contributing the opera hat to the 
world of male fashion stopped short at silk and did not 
venture to produce a crush Leghorn. Such we now 
illustrate—a Parisian production—uncompromising 
and hard in appearance as Captain Cuttle’s tarpaulin, 




















A STRAW CRUSH HAT. 

but which, placed beneath the arm, succumbs to pres- 
sure; which left carelessly in a chair may receive the 
avoirdupois of a careless sitter without injury to its 
anatomy. Like other things in the realm of fashion, 
it isa deception. The upper crown is straw and the 
brim is straw; the sides, ordinarily covered with the 
band, are wanting; the band is there, but there is no 
substratum of straw. Instead, there is a steel spiral 
spring, which forces up the crown and stretches 
the wide band or ribband tightly. The cut, with this 
description, explains the artifice. When pressed the 
spring yields and crown and brim come into the one 
plane. Released from pressure, the sides are forced 
out to their proper cylindrical contour as the crown 
rises. 

es 
A Cure for Colds, 

We are often told that while we may be able to cure 
consumption or pneumonia, yet we cannot cure a com- 
mon cold. We desire to state in this connection what 
we have often said before, that we have a very favorite 
remedy for all these cases. We have tried it in very 
many instances and with almost invariable success. 
The remedy to which we refer is phenacetine. So soon 
as the patient feels the premonitory symptoms of the 








patents never being sold. The trick is a barefaced 


‘}ences with the Chinese navy, writes : 








Lessons of the China-Japanese War, 

An article in the Marine Rundschan upon the 
changes in warship building indicated as necessary by 
the events of the China-Japanese war, and especially 
of the battle of the Yalu, is most interesting. The 
writer has collated the various accounts of the events, 
and has had special information before him, and the 
table he gives of the damage inflicted upon the ships 
engaged, and more particularly upon those of the 
Chinese, illustrates the matter in full detail. A second 
table sums up the results of the detailed inquiry, and 
a third describes sundry improvements, mostly of a 
temporary kind, introduced by the Chinese them- 
selves, such as covering in the barbettes of the Ting- 
Yuen and Chen-Yuen with light plating ae protection 
against rifle fire, and to shut out the smoke. The con- 
clusions of this writer are that armor protection is 
more than ever necessary: including gun emplace- 
ments, fighting stations, auxiliary engines and also 
water torpedo rooms. He advocates a complete armor 
belt, with numerous watertight compartments, and the 
making an absolute certainty that these last shall be 
closed as well as all other openings through which 
water may come in. Finally, he questions the value 
of fighting masts. Philo McGiffin, a graduate of our 
Naval Academy, who commanded the Chinese armor- 
clad at the battle of Yalu River, and who has returned 
to the United States, is reported as saying that the 
battle was a stubborn one, and was lost to the Chinese 
chiefly because they had no shells to ase, but only 
solid shot. The Japanese, he said, were well supplied 
with shell, which did great execution. 

Captain McGiffin, in a recent letter on his experi- 
“A layman has 
no conception of the awful nature of battle in modern 
naval vessels. Even the cruisers have steel sides, and 
the air of the inclosed spaces is very confined. The 
din made by the impact of heavy projectiles against 
these metal sides is awful beyond description. I wore 
cotton in my ears, but, in spite of that, am still deaf 
from that cause. The engineers in the Chen-Yuen 
stuck to their work, even when the temperature of the 
engine rooms was above 200° F. The skin of their 
hands and arms was actually roasted off, and every 
man was blinded for life, the sight being actually 
seared out. Late in the action, after my hair had 
been burned off and my eyes so impaired by injected 
blood that I could only see out of one of them, and 
then only by lifting the lid with my fingers, I was de- 
sirous of seeing how the enemy was delivering his fire. 
As I groped my way around the protected deck, a 
hundred pound shell pierced the armor about eighteen 
inches in front of my hand. Inasecond, my hand 
touching the steel was so burnt that part of the skin 
was left upon the armor. That shows how intense is 
the heat engendered by the impact of a shot, and how 
rapidly the steel conducts that heat. One shell struck 
an open gun shield of the Chen Yuen early in the 
action, and, glancing thence, passed through the open 
port. Seven gunners were killed and fifteen wounded 
by thatshot, Early in the fight the Maxim gun in our 
foretop was silenced. The holes pierced by a shell 





cold let him take a hot footbath at bedtime, drink 





A REMARKABLE LIGHTNING STROKE. 


freely of some warm drinks, and take five, seven and a 
half, or even ten grains of phenacetine. Ina strong 
adult we do not hesitate to give the full dose of ten 
grains. The result is that the patient has a good 
night’s sleep and awakens in the morning free from 
pain, while nearly all the symptoms of the cold have 
disappeared. Of course unusual care must be exercised 
during the day to prevent the body from becoming 
chilled.—Medical Compend. 





could be seen from the deck. After the fight we found 
the officer and men on duty there a!! 
dead and frightfully mangled. That one 
shell had wrought the havoc. The de- 
tonations of the heavy cannon and the 
impact of hostile projectiles produce con- 
cussions that actualiy rend the clothing 
off. The Chinese sailors deserve all 
credit for their courage and obedience 
in that action. No duty was too difficult 
or dangerous. When the Chen Yuen’s 
forecastle was ablaze from Jap shells, I 
ordered several officers to cross the shell- 
swept place to fight the fire. They 
shirked that duty, but when I called 
upon the men to volunteer to follow me, 
they did it promptly, and the ship was 
saved. It was while on this duty thata 
shell, passing between my legs, threw me 
aloft and let me down upon the deck 
with such violence that I became uncon- 
scious, and was out of the fight. All of 
the officers, however, were not cowards, 
On my ship were several who had been 
educated in this country, and they were 
as brave and devoted as men could be. 
Others, however, were in the safest place 
they could find amidships.” 
—_——__oo oo 
A Soap for Cleaning Silk. 

A soap for this purpose is made by 
heating 1 pound cocoanut oil to 96° PF. 
adding 14 pound caustic soda, and mixing thoroughly. 
Then heat 34 pound white Venetian turpentine, add to 
the soap, and again mix thoroughly. The mixture is 
covered and left for four hours, then heated again, and 
1 pound of ox gall is added to it and well stirred. Next, 
pulverize some perfectly dry, good curd soap and add 
it to the gall soap in sufficient quantity to make it 
solid—1 or 2 pounds of curd soap will be needed. 
When cold, the mass should be pressed into cakes, 





















Economy to the Censumer of the Incandescent 
Gas Burner. 
BY PRESIDENT HENRY MORTON, PH.D. 

During the meeting of the Western Gas Association 
heid in Pittsburg May 15, 16, and 17, a paper was read 
on the subject of incandescent gas lighting, which, 
with the discussion following it, conveyed much of a 
comforting as well as interesting character to the 
general reader or rather general gas consumer. 

The author of the paper in the first place had many 
things to say in disparagement of the Welsbach incan- 
descent gas burner, from his standpoint as a gas manu- 
facturer, on the ground of its reducing the output and 
profit of the gas company under his charge, by afford- 
ing those who used it an increased amount of light at 
about haif the cost of the ordinary burner. 

In the course of the discussion which followed, the 
same gentleman gave some illustrations, as for exam- 
ple: “* We pave a club room in our city which used 
81,400 eubie feet of gas from January 1 to May 1, 1894, 
On January 1, 1895, we replaced the burner commonly 
used there with Welsbach burners, and from that time 
to May 1, 1895, they used 35,400 feet—a loss to us of 
46,000 feet, or over 50 per sent on one customer in six 
months.” 

From the point of view of this manager of a gas 
works, this was truly disheartening; but how about 
the clab in question or consumers generally? To 
these we think the statement will convey nothing but 
pleasure, qualified by the consideration that it is 
almost “ too zood to be true.” 

if any such statement came from the Welsbach 
Company or ary one interested therein, it would carry 
little weight, but coming from one whois manifestly 
an enemy and in deadly earnest, it is equally convine- 
ing and encouraging to the gas-consuming public, 

It may however be asked, Is this benefit to the 
public to be secured only at the expense and perhaps 
by the ruin of thegas companies? For, if this is so, it 
may in the long run be of doubtful advantage even to 

consumers. 

To this question an abandant answer was given in 
the discussion which followed the paper on incandes- 
cent gas lighting. 


Scientific American. 


In this discussion a large number of the managers 
of gas works present took part, and without exception 
each one in turn, while indorsing the statements of 
the paper as to the advantage to the consumer, em- 
phatically denied the deduction as to injury to the 
business of the gas companies under their charge. 

They all showed, from their own experience, that 
while the introduction of the Welsbach burner had 
often in the first instance and for a short time dimin- 
ished the total amount of gas used, this influence 
was promptly reversed by reason of the additional 
customers secured and light used, through replace- 
ment of oil lamps by the economical and brilliant 
Welsbach, and its displacement of electric lamps both 
are and incandescent. Indeed,the only note of dis- 
tress heard in this connection was one intimating re- 
gret that the business of supplying Welsbach burners 
was not in all cases in the hands of the gas companies. 

A full account of this paper and discussion was pub- 
lished in the American Gas Light Journal for May 27, 
and is interesting reading to the gas consumer who 
has an eye to economy. 

It is not often that any one can point to the fulfill- 
ment of a quasi-prediction, and it is, therefore, with 
pleasure that I find in the report of a paper which I 
read before the Society of Gas Lighting on January 
17, 1889, the following words : 

“The mere cheapening of gas I contend is not the 
only or the scientific method of correcting the manifest 
wastefulness of our present methods of using it to pro- 
duce light. It would be like saying that to secure 
cheap fuel was the right way to improve the steam en- 
gine. In the case of gas, such a policy, if persisted in, 
can only result in relegating gas to the cellar, the 
kitchen, and the engine room, to warm us, to cook 
our food, and to drive our machinery; and in replacing 
it as a means of illumination by electricity, which 
may, in time, owe its very existence and life to the 
enslaved labors of its deposed rival imprisoned in the 
furnace of the steam engine or laboring blindly in 
the cylinder of the gas engine. 

“I believe that gas, much as it has been abused, de- 
serves a better fate, and will secure it if anything 
like the attention is given to its education and refine- 
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ment, as an illuminating agent, which has been lay. 
ished upon its impalpable rival, electricity. 

“T believe thata good beginning at least has been 
made in this direction by Dr. Auer von Welsbach and 
those who have been developing and improving his 
very original invention ; and it, therefore, gives me 
pleasure to bring before you this evening (among other 
recent developments in artificial illumination) a num- 
ber of the burners known by the name of Welsbach, 
in the latest form to which the process of gradual im- 
provement has brought them, and to point out to you 
what I have found in my own experience as to their 
actual merits or probable future advances.” 

As illustrating the present attitude of the gas com- 
panies toward the Welsbach light, it may be noted 
that, at the conclusion of the discussion above referred 
to, a vote of thanks was passed to Herr Auer von 
Welsbach for his discovery and production of the gas 
burner bearing his name. 


ee 
Electric Canal Towage. 


Canal barges have recently been very successfully 
towed by electric power on the summit level of the 
Canalde Bourgogne. This portion of the canal is 3% 
miles long and has been made very narrow to reduce 
construction expenses. There is no tow path, and 
hauling is effected on the submerged chain principle. 
The hauling upon the chain is now done by electric 
power instead of by steam, as heretofore. A generat- 
ing house has been fixed at each end of the section, 
the current being generated by water power. The 
dynamos at the two stations, 334 miles apart, are 
coupled in series. The three mains are suspended on 
rubber insulators in part from wires spanning the canal 
and in part from the tunnel roof of the tunnel sections 
of the canal. Trolley arms of the usual type are used. 
The motor used on the tag which hauls upon the sub- 
merged chain is of 19 horse power, running at 900 revo- 
lutions per minute. During the passage through the 
tannel the current is utilized to light the boat, and at 
night is used for this purpose during the entire run. 
The cost of the plant was about $27,000, and a saving 
of $800 a year is recorded. 


























RECENTLY PATENTED INVENTIONS. 
Engincering. 


Coat Dust anp Arr Firive.—Con- 
stanz Schmitz, Berlin, Germany. This invention pro- 
vides a method of and apparatus for mixing coal dust and 
air in proper proportions for feeding to a furnace to ob- 
tain perfect combustion, the coal dust being fed into a 
chamber where air is in motion, and where the umpari- 
ties may be separated from it, while by means of a blow- 
ing engine the mixed coal dnet and air, through a con- 
nection with a feed device, are fect to the fire, the veloc- 
ity of the air maintaining tn suspension jost the quantity 
of coal dust which can be burved in the most advantage- 
ous manner under the couditions presented. 


VESSEL STEERING APPARATUS. — Se- 
bastien Lacavalerie, Caracas, Venezuela. This is an ap- 
paratus especially adapted for use in connection with a 
vesse! of conical shape, adapted to go below the surface 
of the water, forming the subject of another patent 
lesued! to the came inventor. It is designed to facilitate 
steering the vease! either ap or down, or to one side or 
the other, or to canse it to progress in a sinuous line. 
The apparatus comprises a box projected beyond the ves- 
sel and capable of revolving in ite seat, a shaft carrying 
a rudder being mounted in the box and capable of turn- 
ing with it, while the box and shaft are operated by 
mechanism within the vessel. Rudders are mounted on 
the sides of the vessel and operatively connected with 
each other, there being also 4 bottom rudder and an end 
rudder rotating about vertical axes, 





Baitliway Arpliances. 


Brake SHor.—James E. Worswick, 
Americas, Ga. This is an improvement on a former 
patented invention of the same inventor, and pro- 
vides a combined brake shoe and dresser, the body of 
the shor of soft metal, with transverse cutting faces of 
harder materia) extending flush with the outer face of 
the shee, the shoe being of greater width than the tread 
of the wheel, and the outer edge of the cutting faces 
overlapping the rim of the wheel. The improvement is 
designed to keep in trne shape the entire wearing face of 
the wheel, from the throat of the flange to the outer edge 
of the rim. 


Switcn Apsuster.—Jobn Kortan, Jr., 
Detroit, Mich. This is a sinuple and inexpensive device 
for use on all kinds of street rallways, for adjusting 
the ewinging tongues of froge jwithout requiring the 
operator to leave the car. It comprises a vertically 
movable rod at the lower end of which is a blade having 
carved fingers extending on each side, and the rod hav- 
ing a handle with the same set as the blade. 


RatLway Switcs.—Louis V. Johnson, 
Rrookiya, N.Y. This switch ie to be worked by con- 
tact of the ,wheels with a shifting device on the rails, 
but which may be passed over without working the 
ewiteh if desired, the car automatically opening the switch 
if desired, and closing it after the car has passed. Com- 
bined with the ewitch point is a horizontally sliding shift- 
ing plate with a flange st each end, the fanges projecting 
above the tope of the rails for contact with the car 
wheels, and there being intermediate mechanism be- 
tween the plate and switch potnt for operating the latter 
from the plate. 

Can FexnpErR.—Rafael Mayolini, New 
York City. This le e bow fender, readily transferable from 
one ond of ithe car to the other, and made in two spring 





sections, which, when curved, brought together and 
locked, are designed to completely guard the front of the 
car, the front and sides of the fender being cushioned to 
prevent injury to any one caught upon it. The connected 
fender sections may be quickly disconnected from the 
car platform, when the spring frames throw the sec- 
tions outward, carrying with them to the sides of the 
track any interfering objects. 

Car FenpErR.—Edward L. Kelly, Phil- 
adelphia, Pa. This fender consists of a wheel mounted 
on a vertical spindle carried by a bracket at the front 
edge of the car platform, the wheel extending horizon- 
tally entirely over and beyond the track rails on each 
side, and having an effective gripping surface at its per- 
iphery, to make a good hand hold for a person falling 
upén it. The wheel may be rotated in either direction to 
carry one to the side of the track, and the front edge of 
the platform above thejwheel is covered by a buffer, with 
side cushions, to prevent injury to one falling upon 
the wheel, 





Mintna Macurtne.—Frank 8. Dobson, 
Vancouver, Canada. For raising gold from rivers, bars 
or flata, this inventor provides a vertically movable cais- 
son in which is a central pump and agitator, with appli- 
ances whereby the water from the stream may be made 
tw force the material to the pamp and assist the agitator 
in removing it, or the water may be introduced to the 
pump and the agitator under pressure from the support 
of the caisson. All the interior parte of the caisson may 
be removed, leaving a clear shaft within which a miner 
may descend to prospect or run a drift or tunnel 





Mechanical, 


Stone Ovutrtine Macutnge.—John G. 
Kouhoupt, Jersey City, N. J. According to this inven- 
tion a frame carries a stationary anvil provided with con- 
verging slideways in which knives are removably fitted, 
while a reciprocating die injthe anvil-carrying frame has 
cutting edges registering with the knives of the anvil. 
This machine is very simple, and may be constructed as 
an attachment to an ordinary trip hammer. It is designed 
for rapidly splitting and cutting stones, and is especially 
adapted for forming cobble stones or other small stone 
blocks, 


COATING AND PRINTING PAPER. — 
James E. Gledhill, New York City. Two machines are 
arranged side by side for this work, according to this 
invention, one receiving the paper from the other, two 
rolls arranged at right angles to each other being ar- 
ranged in the path of travel of the paper between the 
two machines, the paper passing first under one rol! and 
over it in a transverse direction, and under the second 
roll and over its top, to paes in a parallel direction to the 
second machine. 


DRIVE WHEEL FOR ELEVATORS, CAR- 
RIERS, ETC.—George 8. Fouts, San Jose, Cal. According 
to this improvement the pulley supports movably con- 
nected clamping sections which may move into and out 
of binding contact with the cable, to permit the cable to 
move freely between the sections as it moves into contact 
with the wheel, and then to cause the sections to press 
upon the cable during a portion of the revolution of the 
wheel, thus driving the cable without any slipping. The 
device adjusts iteelfto carrier flights or other projecting 
portions on the cable, or to sticks or other obstructions 
between them and the band clamping sections. 





Agricultural, 


PNEUMATIC STACKER. ~-Thomas Kirsh- 
man, California, Mo. For effectively carrying the straw, 
chaff, etc., from the discharge end of a thrashing ma- 
chine to any desired place, this invention provides for a 
vertical fan to be secured to the rear end of themachine 
over the discharge opening, the opening becoming the 
eye of the fan, into which the straw and chaff are dis- 
charged, to be driven from the fan into and through 
an appropriate discharging trunk or chute. The dis- 
charging pipe has an elbow mounted to turn and loose 
sections connected by links, and may be raised and low- 
ered without disconnecting the sections. 


[NCUBATOR.— Norman McdAslan, 
Briggs, Neb. The case of this incubator has a series of 
egg compartments in which the egg trays are so arranged 
that the eggs may be subjected to different degrees of 
heat, according to the length of time which the eggs have 
been in the incubator. An improved method of ventila- 
tion is provided, and the heating apparatus is so arranged 
that the temperature may be controlled to a nicety, 
the heat being regulated by a thermostatic device. 





Miscellaneous, 


BicycLe Draivine GEAR.—Thomas M. 
Crepar and Hugh Hunter, Clare, Mich. The pedals are 
arranged to move up and down in the segment of a cir- 
cle, according to this improvement, instead of the rider 
being compelled to follow the pedals with the feet in a 
cirele, a simple transmitting mechanism actuated by the 
pedal levers imparting a rotery motion to a driving 
sprocket wheel of the ordinary kind. The simple up and 
down movement of the feet, with the use of a large 
sprocket wheel, is designed to facilitate the attainment of 
great speed with the least effort. 


Bicycus® Hasir. — Herbert Luey, 
Brooklyn, N. Y. This improvement comprises a skirt 
divided at the back and made with folds.at the rear which 
are combined with interior partitions forming leg por- 
tions. When the garment is in use the limbs are free to 
work the pedals, the folds falling on each side of the 
saddle, and when the rider steps from the machine the 
rear folds close into the appearance of an ordinary skirt, 
no difference from which can be detected either at the 
front or rear. 


UMBRELLA FRAME.—Daniel H. Red- 
mond and Chalkley B. Baldwin, Philadelphia, Pa. This 
invention provides an extremely simple method of form- 
ing the joints connecting the umbrella ribs with the 
stretchers or braces by the employment of a light and 
efficient clip, whereby the rib is strengthened in what has 
heretofore been its weakest point, and may be made very 
light. 

Foutpine@ UMBRELLA.—Frank G. 
Grove and Don P. Lillard, Luray, Va. This is an im- 
provement upon a former patented invention, providing 
an extensible brace which is easily operated, cheap and 
very strong. The stick is made up in sections screwed 
together, and each brace comprises a hollow inner section 
and an outer section, the sections sliding upon each 
other. When the umbrella is spread the braces slide“out 
until the springs catch and lock the cover in extended 
position, and in folding the stick is reduced to compact 
shape, the tip removed, the braces collapsed and the 
cover folded in. 


Fence WIRE StrRETCHER.—John O. 
Walton, Belle Vernon, Ohio. To draw and tighten fence 


wire without making short bends which might injure the 
wire, this inventor has devised a simple device which 
may be readily attached to a fence for this purpose with- 
out cutting the wire or taking it down from its fastenings. 
The device has a central cast iron hub-like portion from 
which project wings with narrow throat-like ways, so ar- 
ranged that by tarning the hub in either direction by 
means of a wrench, in using the improvement, the throat 
ways pass over the wire strand and wind it about the hub 
until the desired tension is attained. 


SWIVEL COUPLING FOR VEHICLEs.— 
Brown Henley, Hillsville, Pa. This is an improvement 
designed for employment in the front axles of carriages 
and wagons, the lower member of the coupling having 
opposite recesses in the’outer side of its exterior circular 
flange, and the upper member having opposite notches in 
the edge of its outer flange to cngage the lower member. 
The clips employed have claws fitting the notches and 
entering the recesses, the latter being elongated to allow 
of some lateral movement of tiie claws. The clips serve 
as stops, limiting the degree to which the axle may turn, 
and also secure the axle to the spring, preventing lateral 
movement of the latter without weakening it. 


CoMBINATION TABLE.—Francis J. Mer- 
ceret, Baltimore, Md. A table adapted to inclose and 
hide a gas stove, or form a base for it in use, has been 
patented by thisinventor. It has a hollow body with a 
longitudinal partition, and across the partition are guide- 
ways on which is an adjustable sliding dish shelf, the 
top being made in two parts, hinged at about the middle. 
Besides its use as a kitchen table when opened, it may 
serve as a library or sitting room table when closed up. 
being especially designed for use in light housekeeping in 
flats or apartments. 

MATTREss.—Morris Rude, New York 
City. This mattress presents special conveniences for 
handling while turning or airing, and is arranged to be 
bound loose or tight, as may be desired. It has a string 
alternately engaging part of the top and part of the bot- 
tom, the drawing upon the string compressing the mat- 
tress at opposite faces, The string is drawn through dif- 
ferent sets of eyelets, and thus forms several transverse 
series of loops on the top and bottom faces of the mat- 
tress. 

Copyine Boox Brusa Cup.—George 
J. Wohltman, New York City. This is a narrow, pan-like 
vessel with a cover across one end and a grating extend- 
ing nearly its whole length just over the water. The 
grating is removable to facilitate cleaning, and the brush, 
when not in use, is ordinarily laid flat on the grating. 

Hort Water Furnace. — Edwin F. 
White, Hollidaysburg, Pa. A horizonta) partition forms 
the top of the fire box of this furnace, and there is a 
chamber under the grate at its front end and connected 
with the water return pipes, pipes leading from the 
chamber extending under the bars of the grate to the 
rear of the bridge wall and then upwardly, each pipe 
then forming a horizontal coil under the partition, over 
which is a second coil discharging into a chamber con- 
nected with the outflow pipes. The construction is de- 
signed to afford quick circulation and utilize the fuel to 
the fullest advantage. 


HEEL. — William Wass, Philadelphia, 
Pa. This invention relates to the employment of de- 
tachable wear plates upon boot and shoe heels, and pro- 
vides an attaching plate fastened to the hee! proper and a 
wear plate held in locking engagement with, but remova- 
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as rights or .efts, so that the plates may be 


€ 


evenly. 
-sEL.—Milton T. Weston, Ken- 


ose occupying the carriage, and all the car- 
connected with a maltiple drum, one section 
h is connected with one carriage. 
s. —Douglas Reid, New Richmond, 
« truss is designed not to bind the hips or in- 
, the free movement of the limbs. The pres- 
pad may be regulated by drawing together 
-tions of the band, the springs being designed 
uly the lightest necessary pressure. 
cn CLoseT Fuusuine TanK.— 
L. Blondel, Boston, Mass. According to the 
ts covered by this patent, the discharge 
seat and attachments are removably and ad- 
iected with the “spud” in the bottom of the 
disagreeable sound caused by the passage 
) the overflow pipe at the time of discharge 
rom the tank is prevented. The flushing or 
irce valve is automatically locked and held 
rtain length of time, and then released and 
se slowly and noiselessly. 


Miss. This is a tool in which a medicated 
id on the upper jaw in front of the knife to 


reduce lows of blood and obviate the use of clamps, etc. 


Designs. 


INLET VALVE Castne.—Richard A. L. 
Blondel, Boston, Mass. This design comprises a hori- 
zontal flange or extension of the body of the valve cas- 


ing in conn 


ction with a vertical cylindrical offset ar- 


ranged be peath and joined with the flange. 


B 
York 


rusH Back.—Charles Osborne, New 
This back is ornamented with forget-me- 


City 


nots and conventionalized floriate scrolls framing a plain 
surface, with festoons beneath a shell-like figure at the 
top of such surface. 


Nore 


Copies of any of the above patents will be 


fornished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 


of this paper, 
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cottage at Bronxwood Park, Williamsabridge, N. 
Y., recently erected for Dr, Geo, P. Shirmer, at a 
cost of about $2,500. Perspective elevation and 
fier plans. A pleasing design. A. F. Leicht, 
Esq., architect, New York City. 
n elegant plate in colors showing a cottage at 
Bronxwood Park, Williamsbridge, N. Y., recently 
erected at a cost of $2,200. Perspective view and 
floor plans. Mr. A. F. Leicht, architect, New York 
City. A neat design. 

cottage at Flatbush, L. L., recently erected for W. 
K. Clarkson, Esq., at a cost of $5,000. Perspective 
elevation and floor plans. Mr. Christopher Myers, 
architect, New York City. A picturesque design. 
modern cottage at Bedford Park, New York City, 
recently erected at a cost of $3,000. Perspective 
elevation and floor plans. A picturesque design. 
Mr. Edgar K. Bourne, architect, New York City. 


The Bedford Park Congregational Charch. Two 


perspective elevations and floor and basement 
plans. Cost complete, $7,000. Mr. Edgar K. 
Bourne, architect, New York City. 

Colonial cottage recently erected at New Dorp, 
8. L, at a cost of $8,675, complete. Perspective 
elevation and floor plans. Messrs, Child & De 
cal, architects, New York City. An attractive 
design, 

residence at Germantown, Pa. "Two perspective 
elevations and floor plans. Cost complete, about 
— Messrs. Child & De Goll, architects, New 
rork City, 


- The New Theater, San Luis de Potosi, Mexico. 


Architect, Don Jose Noriega. 


. Design for a window decoration. 
The residence of E, P. Sandford, Eeq., at Montclair, 


\. J. Two perspective elevations and floor plans. 
An elegant design, Architect and builder, Mr. E. 
P. Sandford, Montelair, N. J. 

cottage in the English half-timbered style recently 
erected for F. E. Kirby, Esq., at Glen Ridge, N. J. 
Perspective view and floor plans. E. Rollin Tilton, 
designer, New York City. 


* Miscellaneous contents: The Hanging Gardens of 


Baby lon.—Perspective drawings.—Concrete roofs. 
Points of support.—Architects’ estimates.—An 
‘mproved hot water heater, ilustrated.—A new in- 
vention for raising water, illustrated.—Improved 
paving.—The Bommer spring hinge, illustrated,— 
A mixing regulator for gas machines, illustrated.— 
Adjustable sliding door track and hanger, illus- 
‘rated.—Woodworker's improved vise, illustrated, 
~ African mahogany.—A new steam and hot water 
heater, iMustrated.—Powers’ improved automatic 
chimney top, illustrated.—Improved wood working 


calers. MUNN & CO., 
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“CU. 8.” metal polish. Indianapolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Handle & Spoke Mchy. Ober Lathe Co,,Chagrin Falls,O. 


Yacht engines and boilers. Great variety. New cata- 
tog free. Willard & Co. 197 Canal St., Chicago. 


Screw machines, milling machines, and drill presses. 
‘The Garvin Mach. Co., Laight and Canal Sts.. New York. 


New catalugue of civil, mechanical, electrical and in- 
dustrial books, postage free, 5 cents. Spon & Cham- 
berlain, 12 Cortlandt Street, New York. 


The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
Gy mail. $4; Munn & (o., publishers, 36 Broadway, N. Y. 


§3 Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


Machine work solicited. Complete equipment modern 
machine tools. Pattern making, Designing, Experimen- 
tal work; technical assistance if required. Best facili- 
ties, very reasonable prices. P. Pryibil, 512-624 West 4ist 
St., New York. 
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(6550) F. W. L. asks: 1. What is a good 
dressing for leather belts, also for rubber belts? A. 
Lubricator for Belts.—Five parte of India rubber are 
cut fine and melted together with 5 parts oil of turpen- 
tine in an iron, well covered vessel; then add 4 parts of 
resin, stir well, melt, and add 4 parts of yellow wax, 
stirring constantly while melting. This mixtare while 
warm is added, with constant stirring, to a melted mix- 
ture of 15 parts fish oil and 5 parts of tallow, and the 
whole is agitated until it has congealed. The mass is ap- 
plied to old belts upon both sides in a warm place, and 
when the belts are in use, from time to time upon the 
inner side. By this treatment they become very durable. 
2. How can I make a good cement for holding the splices 
of a leather belt? A. Leather Belting, Cement for.— 
Take of common giue and American isinglass, equal 
parts ; place them in a boiler, and add water sufficient 
to just cover the whole. Let it soak ten hours, then 
bring the whole to a boiling heat, and add pure tannin 
until the whole becomes ropy or appears like the white of 
eggs. Apply it warm. Buff the grain off the leather 
where it is to be cemented; rub the joint surfaces 
solidly together, let it dry a few hours, and itis ready 
for practical use; and if properly put together, it will 
not need riveting, as the cement is nearly of the same 
pature as the leather itself. 3. What isthe best commu- 
tator lubricant? A. Heavy petroleum oil applied very 
sparingly with a cloth slightly moistened with the oil. 
4. How can ) find the horse power of a common slide 
valve engine? A. Horse Power of Steam Engines.— 
Multiply the square of the diameter of the cylinder in 
inches by 0°7854, and this product by the mean engine 
pressure, and the last product by the piston travel in 
feet per minute. Divide the last product by 33,000 for 
the indicated horse power. In the absence of logarith- 
mic formule or expansion table, multiply the boiler pres- 
sure for 5¢ cut-off by 0°91, for 4 cut-off by 0°85, 3g cut- 
off by 0°75, 3-10 cut-off by 0°68. This will give the mean 
engine pressure per square inch near enough for ordinary 
practice, for steam pressures between 60 and 100 pounds, 
always remembering that the piston travel is twice the 
stroke multiplied by the number of revolutions per 
minute. 


cause, and we found four of 
heads snapped from the bolts 
ing head. The engine was left 
force was great enough to fly from 


you explain? A. The breaking of a follower bolt is 
not unusual, but that four should break at the same 
time is inexplicable. Possibly they have not broken at 
once, but consecutively, and taken refuge in the exhaust 
valve until their number made an obstruction. 


(6552) P. J. M. asks what the word 
horizon means in patents. A. It means the same as it 
does in any connection, i. e., the most remote visible limit 


where it adjoins the sky. 


stopped leaking where they screw in the fittings on a 
hot water system, J am having some trouble with them 
and cannot stop the badones. A. The leaky pipe joints 


made to fit the joints and bolted on with packing of iron 





putty orrubber. The correct way is to take the work 
apart and make up the joints properly. 


(6554) C. A. B. writes: 1. In the elec- 
tric chime described in Hopkins’ “‘ Experimental Science” 
page 814, are the bells all of one size or will it be neces- 
sary to make a pattern for each? A. The bells are of 
different sizes. You could doubtless save money by pur- 
chasing the bells ready tuned. 2. How much wire will it 
want on the spool of the magnet for a bell with a 6 inch 
rim? A. Probably 4% ounce of No. 24 wire on each spool 
will be right for a battery current. 


(6555) 8S. W. asks how fast a boat 12 
feet long, 38 inches beam, using a 6 inch 2 bladed pro 
peller, can travel in calm water. The boat is good model. 
For motive power I wish to use the simple electric mo- 
tor described in Surriement, No, 641, running it with 
4 cells of storage battery. How long can I run the boat 
and shall I use a flat or round belt? A. Four miles per 
hour is as much as you can expect with the motor and 
battery named. You should have not less than 6 cells. 
We do not recommend a belt. Use cut gearing and bring 
the shaft down to the motor. You may run from 6 to 
8 hours. 


(6556) F. H. writes: Suppose a circular 
piece of metal 244 inches diameter, and of certain thick- 
ness, weighs 10 pounds, How to find the weight of a 
double diameter (5 inches) piece of same thickness as 
former, then weight of a triple diameter, etc. A. The 
weights are as the areas. For the area, square the diame- 
terand multiply by 0°7854. Twice the size is four times 
the weight for equal thickness. 


(6557) J. B. B. writes: A young me- 
chanic made the assertion the other day that if a gage 
was put under the bottom of a steam boiler and the boiler 
was put in use,the gage would only show the pres- 
sure of the water. I should think that the gage would 
show the pressure of the water plus the pressure of the 
steam. A. The gage will show the steam pressure added 
to the water pressure, as you suggest. 


(6558) 8S. W. L. says: Will you please 
publish in your query column a receipt for making 
printer's tablet glue ? A. The compositition is said to be 
prepared as follows: Glue, 4 pounds; glycerine, 2 
pounds ; linseed oil, 4¢ pound; sugar, 14 pound; aniline 
dyes, q.8.tocolor. The glue is softened by soaking it in 
a little cold water, then dissolved together with the sugar 
in the glycerine, by aid of heat overa water bath. To 
this the dyes are added, after which the oil is well 
stirred in. It is used hot. Another composition of a 
somewhat similar nature is prepared as follows: Glue, 
1 pound; glycerine, 4 ounces ; glucose sirup, about 2 
tablespoonfuls ; tannin, one-tenth ounce. Give the com- 
position an hour or more in which to dry or set before 
cutting or handling the pade. 
————$———— 
NEW BOOKS AND PUBLICATIONS. 


MONETARY SYSTEMS OF THE WORLD. 
A study of present currency sys- 
tems and statistical information re- 
lative to the volume of the world’s 
money. With complete abstracts 
of various plans proposed for the 
solution of the currency problem. 





By Maurice L. Muhleman. 1895. 
New York: Charles H. Nicol. Pp. 
198. Price $2. 


A great amount of very curious and interesting in- 
formation is contained in this work. We do not care to 
investigate the author's private views, but the simple in- 
formation as to the standard coins of different countries 
is of much interest, and the archeological point, that it 


is very difficult to supplant a coin of long acceptance, is | py 


brought out very clearly in respect to many lands. It 
really seems strange that mankind should be willing to 
live in so confused a state as regards measures and 
weights, and Mr. Muhleman’s book is merely another de- 
monstration of the fact that it is very hard to bring 
about a change for the better. 


THE BrowniE Sone Book. A book of 
brownie so for children (young 
and old). ords.and musie written, 
composed and adapted by 8. G. 
Pratt. London: Stanley, Lucas, 
Weber & Co. Chicago: Laird 
Lee. Price 50 cents. 
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For which Letters Patent of the 
United States were Granted 


June 4, 1895, 
AND EACH BEARING THAT DATE. 


(See note at end of list about copies of these patents.) 





of the earth's surface, or a line parallel with that limit | 45 i 


(6553) M. E. K. asks how pipes can be/ , 
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show bad work in putting together. Clamps can be/ pono, 
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phiets, R. H. 
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converubie apparaten 6. Twyman.... 


grat id es 
Car counties. Pilot coupling, 
~~ e a 
. eee and fruit, J. Guthermann.... 
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. 50. 
etc., pocket case for, R. H. Fancoert.. bry | 









. Hart 
Cultivator and pulverizer, corn, Anderson & 





revere ’ 424 
Bird perch, GLA. Johnson. 2222S aa £ 
Bit. Bee Harness bit. 
— trough, removable, J. M. 4 
Bolter. See *#eeee at ing boiler. Steam boiler. eeeeesee i 
Boller safety device. W- Burliigiise......0.000.2.7 Sakal® 
Bolt. See Door bolt. ing bolt. ” 4 
Boot or shoe uppers, machive for trimuing, EB. 8. a ; 
Lage eee eee . ae = ETE og : 
oetbeel sen for, Cok Collen, ne OO aay 
Boshing machine, plate, 8. V. Huber..,............ 540,447 
stopper and feed, W. 8. Swan................ 50,521 ; 
Soe Nevers, Mamutnctars of, Loach & Haw- on 
See Sone rer x 
Si ctccssinedsecdeeedenesdodddnesesseneihh haz 
Bow! gad cist, multipie combined wash, Clifford . 
i casiiaiddeneninianmminh ant Gita nuasbnasedl , 
Box. See Match box. Pencil box, 
Bracket. See Car door toacket —e " 
Bracket, J. T. Loveland. ...............desseseceees -- 540,897 : 
grate. See Car e. { 


O 


chssbeibend«0hs-050ersesdaabtandabebeeees 540,298 
Curling tongs supporting device, 8. W. Hoit....... 540,488 
Cutter. See Flue cutter. 
Cycle wh: P. Ambjorn Comte de Sparre........ 40,478 
Dental polishing chuck. L. 8. Keagle............... 540,258 
Dental saliva sipbon, J. Simonson, .....«.......--++ 540, 
i Citi Ti sion cach aasegdncdpeeanssednnnsete DM) 5US 
PES PG a ON, be ondecedcs cess sccdbadovceseve ced 540 
Die. Coo Ranbecding Ge 
Display front, box, B. L. Chaffin.................... 540.585 
iD «in adevtudvecsttescepeiegsevetese ete 540,421 
Door bolt, J _E. Armstrong........ . 640,52 
Joor check, liquid, J. H. Shaw.... .. OSB ' 
fastener, J, Chivill.......... eee 540,423 
r hunger, K. A. Hoefer............. - Ae 
Dough divider, fF. H. Van Houtem.............cce.« 540,602 ; 
Drain, cellar, G. P Brintnall...... 540,207 : 
Drum, heating, F. H. Strot -- 40,200 
'y se r, KE. A. Hewitt oe OAL 
Dye, blue acid, L. Wacker............+.scseesee . 40. : 
yD 7 ae -- 50, : 
lectric heater, EB. BE. Gold... 2.77. -- 540,244 
BRiectric heater. J. EK. Meek............. +» 68 } 
Electric machine | Am G. De Camp.. - HOS 
Electric motor, F. Pearce....................+0- . O46 : 
Blectric regulator. J. MeKim..............60ccseee0s 840,597 { 
Electric switch, J. O. Heinze, Ir... .....ccccscceees 540, 308 
ectrical conductor and manufacturing same, 
underground, Croskey & LOCKE......... 66... 0.0 540.40 
Electromaguetic wind! Loomis & Pierce........ 0,323 
levator controller, B. C. Jenkins....... seosseseee OOO MRD 
Elevator bs ty for opening or closing 
Coors Of, J. P. Rumbkel. .....6..cccecscessseceesess 540,406, 
Embossing die and making same, K. B. Wilaon... 540,577 > 
Embroiering machine stitch adjusting mechan- 
ism, M. EEE: basecsccscessscesceesecatinn 540,462 


See Valveless engine. 
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wensee, implement for attaching cross wires to, 
G. 8. Axford 


a AE etn enn nentargnenoerece 
Fire extinguisher, band, J. H. B 


yrne 
Fire extinguishing apparatua, J. G. Lorrain 
Fire kindler, M - eos 0 


Fires, system of and apparatus for extinguishing, 


Birkett & McElroy ................ 
reproof ceiling and floor, 
of floor, construction of, W. 
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burners, apparatus for suppiying liquid, 


Furnace. See Boiler furnace. Hcating furnace. 


Steam or bot water furnace. 
Furnace, 8. R. Thom 
Furnace 


lining metallurgical, 6, Talbot 
school, 


Farnit: adjustable support for 
urpiture, su 
ndren 


» ng 
it stretcher, Havens & Westman 
Gas, apparatus for manufacture of, C. 


‘and stove o1 range, combined, J. B. Ran- 


W. Piak- 
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Harvester, self-binding. T. Welch... 


Hat brim, F. A. Wardwell 


Hat clamping device, J. 8. Howe 


Hat pouncing machine, J. 


Hat pressing machine, Kean & Slocum 
Headlight, O. W. Baumbot 
Heat utilizing and temperatare ngaatng appli- 


ance, BE. Wilson 


Heater. See Blectric heater. 
Heating boiler, L. Rh. Blackmore 

Heating furnace, water, A. C. Mott 

Hides and skins, machine for treating, 4 A . Bey 


mourJ ones 


Hook. Bee Wbitietree book 
Horseshoe pad, J, Met .% 


Hydrocarbon burber, C 


Indicator. See am 
Speed indicator. Street indicator 
Indigo salt and dyeing with same, Fischer & > 


permann 
Inhaler, BE. Madden 
Injector, B. Brett 


Inking machine, ribbon. B. L. 


Insect exterminator, G. C 


[roning table and wash bench, co cabination, &. D. 


Kings'ey 


Jacketed can. Gates & Clark 


Joint. See Coffic joint. 


Kitchen cabinet, F. Ingersol! 
Kaitting machine, W. RB. Johns 
Labeling machine, F. Bagsrous ‘* 


Ladle for pouring steel, N 
lamp, |. F. Betts.. 


Lamp and carbon, electric arc, C. 


lamp, bicycle, L. *. Betts 


Lamp, electric are, H. Radcliffe 
Lamp fvent bolder, A. Patits 


Lantern, collapsibie magic, 


Lasting pinchers, A. F. reston 
Leaf drawing apparatus or beddie suspender, x 


W. Schone 


Leveler, land. M. J. Hoeschen 
Lock. See Combination lock 
Locking apparatus, dest, J. W 


Loom, J. i. Northrop 


Loom warp stop motion, J. H 
Labricating bearings of steam engines, means 


for, C. EK. Emery 
Laprtcator, J. Jacobsen 


Mali bag fastening, Byard & Sargent 
Mail couch deliverer, A. Kimber 


Mangle, J. C. Poland 
Match box. J. F. Gent 


Match box, J. Heiesenberger 
Mateb box and smoker's shield, cx 


(sreen 


Measuring device, 8. O. Jones 
Meta! strips or w ire, machine for twisting, T. M. 


Poly Diank 


Metals, method of and apparatus for treating, 


Melivried & Nash 
Meter. See Gas me ter 
Mitering machine, J. M. So 


Mixing iiquids ont fuida, poe eh for, 3. Par- 





ker 
Motetener, sealer, « 
R. 8. Harri 
Mould fling machine, Beli & Le Petrie 


Mole trap. W. N. Wherry 
Motor Sew Electric motor 


Music stand, W. A. Naumann 


Musica! instrument key, A 


Nut and bolt lock, J. G v9 
Nut and pipe wrench, &. H. Woodbury 


Nut, lock, C. @. Mortenson 
Oar, M. F. Davis 
Ol can, C. W. Proctor 


Ores, procee* of and ap yparatus for treating, 


Paper barf “a bine, s. T Marehie 


Paper box manufacture 


Paper cones, mact.ine for waking J. 


Paper bolder and cutter, W 


Paper: sak ng machine, Fourdrinier, 


wel! 


Paper registering machine, T. ( 
Paper sheets, device for conveying, T. C. 
Pens. pencils. etc... pocket bolder ous, ¢ w. 8. 


set! 
Penci! box. sanitary, M. A. Newell 
Photographic camera, series, R. D. Gray 
Pianiesimo devi e, B. F. Dunbar 
Ptancforte, J. 4. Clark 
Picture frame, B. H. Brown 


Pill dipping macbine. A. Coilon 
Pilot coupling, 8. KR. Heidelberg 


Pipe. See Tobaces pipe. 
Pipe saddie, N. Rulenstein 
Pipe wrench, E.J Stone 


Piston for air engines, KR. 8. Barer 


Plane. Traut & Bodmer 


Planters. feeding device for potato, J 
Piers, cutting, C.J. Malone 


Plow, landside, Twyman & 


Plow wheel hanger. ¥. Hamachek........ 


Pocket closer, J. Dean 


Powder box and measuring attachment, 


Austin 


Power motor, & R. Bittenbender 
Power transmitting devices, J. G. 
F 


See Baling press. 


Pressure variation iadicatur, L 8. Davis 


Printer’s quom, F. Waite 


Patleys, sash, W. Schamacher 
Pompe, sbifting eccentric 


ante 


Punching. shearing, and tire apsetiing machine, 


combined, G. Sears 


o- iting machine, BK. BE. Rartiett 
allway. cattie guard, ©. A. Tayi 

Railway. closed cundult electric, “ F. Flynn 
Railwey crossing, & J. Austin 

Railway rolling stock, die for mak'ng steel anes 


for, C. Hackney 


Railway ewitch, street, K. 8. Ta ppenden : 
Railway system, coadult electric, 
Ratiway ties, steel safety plate « -\ iB. D. ‘ w. H. 


*jarner 


Haliway trolley. electric, T. Buphrat... , 
Railways, ice detaching trolley for electric, T. 


Buphrat 


Rator blade carrier, F. Kampfe et al 
er. See Time recorder. 
See Cash register. 
ator. See Klectric regulator. 
regelator. Gas regulator, 
Revo'lation counter, M. Weiss 
Rivetmge machine for making up leather howe, J . 





Hazzie wood 
Rock drill vaive, T. J. Marp 
Routing machine spindle bh 
Rowloct, M. F. Davis 


Rabber wtxten mills, coli for, W. Norris....... 


Ruler, 1. Rogers 


Sanding pa, J. H. Osman 


Sash fastener, J. Wharfe 


Saw gage. crosscat, J. Morin 
Sawm'ii carriage mechbantam, 7 8. Hanac 
Seafoid securing device, J. L. 


Seale, registering weighing. 
Reoup, seale, 4. G. Linen 


Sereen, Loveland & Bastburn 

Serew wachine, metal, Claassen & Mortaon 

Serewa, guard fu collar set. 8. W Fureguise. 
n 





Seal jock, D. ¢ 
Boelf-olling ence. 


rator 


Sewing machine, G. McKay 

Sewing machine, ). M. Merrow 
Sewing machine, buttonhoie, E 
—\: needie and making same, Levy 


ndow 


Shade and curtain Gxiure, window, H. Gatie, Jr.. 
& J. Gair , 


Shade support, window, A. 


Shaft saves vyebicle, 5. BR. Peters 
it Mowson & Corey 
am and feather-edging machine, french & 


Shak ing 
Meye 


Shears ioe cubsinns sheet metal, G. H. Stockmann 
Sheet metal eibow and making same, F. « 


wan 


Sbeet metal wiring machine, BH. L. Gates 
Shelf support, adjustabie, C. : 


Fifter, ash, BE. Briner 
sige, G. C. Homphries 


Signs of advertisements, rm 


electrically !liamt 


Street wee tranem!tting apparatcs ans “system, H. A. 


Sienaling eystew. slectrical. B. . : 
Strap, menvufac cone of brewing, + L. N. Norman.. guia Suppesitory, ©. T. Creiiin....... 
540,25 | Toe cll . H. Noderer 


Skiré protector, M. Bates. 


Sate trimming and perforating inachine, os Hs ; . 
- 40.25) f printed figs of the ton and dra 
eee an n e ——_ in 
. Oa oeald cines ll be Tarnished tre from this office for 
i B.. the name and —s 


state 
desired. and remit to to Munn & Co. 


J. @. Jackson 
Sled. ©. §. Beebe 


fnow plow, W. J Tremper et ai : 
Soldering mach ine, can, ber 
raat Ww 


sce for shoes, w: den, 


Weber 
Se for slippers or light shoes, ©. H. wie 
mes “= tabe, electrically control 


W iiNarmson 
Speed indicator for biey cles, etc., A. joel 
Srinek machines separator “mechanism, ©. 
‘ Lum | 


Spinning marhine epindie. Vint He 
oand f ‘ 


Mprings, secsional 





540,333 | Testing machine, coin controlled, C. W. Moore... 


- 40,364) Trolley pole with locking wheels, T 
a PN. Jemison. 


540,270 brell Fla 
nd stanip affixer. combined, [ peoerene We 
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540.349 | Vaive, pat TE triple, J. B. Maynadier. 
. 540475 | Valve, steam engine, N. T. Greene 


a 540,362 | Vapor burner, J. W. Weave: 


a 


540,508 
- BAO 589, ime Wagon, dump, G. J. Cre 





540.333 | wrench, W. Harding 
- 40,409 | Yeast food, making, Wabi & Henius....... 
- 540, = Zither, mechanical, Lippmann & Keller...... 


.. 540288 
Robbins vi Ba | 
540,452 
ae TRADE MARKS. 
a 


. 540478 


540,541 
540,286, 


. 540,410 G. H.W 


. 540,004 | Polishimg, cleant 


5 
£. 8. Jennings 
Seperator. See ‘entrifugal separator. 


, 540,288 
540.301, 540,302 


a. for use with 


ft 





‘vy system, 


— American. 





mer 
Steam boiler, W. B. Salmon 





* 540,228 | Steam generating green, * W. H. Halloweill........ 


. 540,453 | Steam generator. TD. cccccce+ cs ccceccccces 
. generator, P. Reilly... ......-..0+-+.--+++++s** 


| Steam 
. eT Steam or + water feepase, J. W. Haughawout.. 


ee _ see ose stopper. 


Stove, G. Thompso: 
Stove and kitcben on tonsil, P. G. High.. 
SOATT | Stove, gas, J. F. Wer’ >. veceuséocedocesisete 
540,504 | Stove, heating, J. J. GPBVOB. .... 2 seesee cess 


40.574 | Straw stacker. pasumatic. A T. H. Bond.. 
| Street indicator. J. P. W 


* 54063 | Switeb. See Automatic switch. Mlectric switch. 


Railway switch. 


ng gate, G. G Tynan  poduacocccbenseolioushé 


+ Sahans | | Aabry. Sena device, W 


: ‘ark 
| Table. See Billiard and poul table. Extension 


table. sh a Sen 
Target trap, é Jeaking 
. Telegraphy, C Willot.. 
540,22 Telephone AALS, < 
540.2% | Telescope object giass, H. D. Ta 





540.805 Thrashing machine, W. Bu’ 


. tler 
- 540,408 Targshing machine band cutter and feeder, J. 


0.511 Hovey 
HOA) Ticket holder. Deimel & Fischer 
40,538 | Tie. See Bale 

Tie plate, ( ‘sldweil By BamBe Rin ccccocncccecenececeins 
540,274 | Tie plate, W. Gold ie see 
HOSS2 | Tile work, D. N. Lanyon 

| Time recorder, workman’ 8, E.G. 
540,289 | Tire inflator, automatic, P. W. ‘ord. 
540.454 Tobacco drying and ordering apparatus, J. K. 
540,598 | Proctor soubaienieccess,  ccotecsoscsucsrnousessosas 

Tobacco pipe, W. uth 
540.333 | Tongue and thilis for vehicies, combined, Blain 

20) & Fortin 


OL 
0.577 | Trap. See Mole trap. Steam trap. | "Target trap. 





- 540,258 | Troliey for canal boata, electric, A. C, Mather aa 





A } Truss, C. 7. Hill 





Tunneling machine. T. W. Rae ydiien aes 2 
540,518 | Tunneling machines, gutomatio ‘feeding device 
for, Copeland & Vielhaber 


» 540,287 | Turning machine feed mechanism, W. W. 


Tucker. eppeeneen eanannss dun ctacbedimagdiua 









540,561 Typewriter cabinet, Oe eee cttnectretehants 
) Typewriter Goak, ¢ b Gh, GRBIUIOD. 00 ci vdecccovesscccce 


} Umbrella or LL. fastening, EB. L. Gienn.. 
vee, J. Hewitt 


Valveless engine, A. Schei = enceuubencengedoeanegee 


ve icle seat, supplemental, A "A. “ig 
Vehicle spring, 

Velocipede, ice, O. Mattox 
Vise, A. Vanderbeek. .... .........0sceceves 
Wall and furniture quand. G. W. Hinkle 


‘Wash bench and ironing table, combined, 


40.53) wrench. See Nut a ‘pipe wrench. Pipe 
} wrench. 
WESRER, Fc PAGER. co ccc cedccescoccccesccccoqgp sc ccoes 


. Blowers, steam boiler, G. L. Thompson...... ...... 
- 40,345 Books, Lothrop Publishing Company 
Coment. Portiand, Frank Morse "Company. In- 
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540,400 Fast Color Eye ‘om pan 
| Fertilizers, omtens Plank eee , —4% 


540,38 | Fire extingwishing apparatus, 8. M. Stevens........ 


| Flavoring extracta, 
. 540,275 | Flour, Hecker-Jones—Jewell pitas Company. 
540,348 Headache cure and gonorrhea remedy and c 


eber 
. 440 305 | Hooks and & —% 4. Stetnbardt & Brother 
540.571 | Hose suppo: 


utton, 
| House furni ~vhyy i>, Mc concenscaseocncees my 
- my and metal goods, fancy, C. F. Rumpp & 





Pertodicas, F. L. Chapman 
Polish, meta), H. Rattermann 


540.580 | Razors and kn 
289 | Remedies for the hair, scalp, and skiz. 
poo powder, Scott... 








470 
. 540,201 
540.468 | morning vo appear in the following week's 
540.373 









ist| LATHES. Sather eater aH 






— DUGG 5. o's cdccusccce 
| Bucs ve preparation, Fairchild Brothers & Fos- 
Byeleta ‘and lact r studs for shoes or garments, 





Medicinal tenis for women. i. i. iranewia... 
540,487 Momeengee and te toilet preparations, certain named, 










Benpeey for diseases of the biood, one ‘s 
a . 






WMldvertisements, 


ORDINARY RATES. 


de Page. each insertion - - Mwy a line 
iat each insertion « - - - $1.00 a line 


a a 
required. 
The above are agate line—about eight 





540,254 words per line. arSrhie not notice vebows ron the width rin the line. 


wenae may Dens Saver 
cane per some Ene, b 7 oa 


as the Advert’ ertisements m 
coostved. at Pubiicat ion Office as early aa thursday 


and is set in type. 
wy au pe same 








OOD or METAL WORKERS 


and Hand FOR CATALOG UES— 
A—Wood-working Machinery. 
B—Lathes, etc. 
SENECA FALLS MFG. COMPANY, 
6% Water St., Seneca Falls, N. Y. 


lis, Machine Shop 


and Supplies. 
Free. SEBASTIAN 
120 CULVEKT Srt., CINCINN ATI, o. 




















THE SIMPLON TUNNEL.—DCESCRIP- 


540,325 
peon.. Sa tion of the project tor a tunnel through the Pennine 
will 


(JUNE 15, 1895. 
ELECTRICITY 





Correspondence School of Indastria 





Study = at Home 


puganare 


Horus low Pat free. Bolentine Machinist Clever. 





Oi. WELL SUPPLY Go. 


Manufacturers of everything needed for 
ARTESIAN WELLS 
“eltern Ol, Water, or M.neral Tests, 








nes, 
ete. ilius’d catalogue, price (sats, 
and discount sheets on request. 


nates, Si Oy ol ee Be oF 
Also, 32 Cortlandt St, New York. 2 





water ronpoly, Essential geological conditions of arte. 
sian weil Some chemical features of artesian we)! 
supply. Contained in_ SCIENTIFIC AMERICAN 8p. 
——- a fs pe Price 10 cents, To be had at this 


ARTESIAN WELLS—BY PROF. £. 
G. Smith. A paper on 


artesian wells as a source of 





SWELL DRILLS 


F. “C. "AUSTIN MFG. "MFG. CO. CHIC iCAGO, ILL. 








7 | Alps under Monte Leone, which, when 
be the longest in the world. Nature of the rock >be 
traversed, proposed a of ee ventilation 





. | Tube. See Speaking 
. 540,307 | Tunes, forming flanges on metallic, 8. BE. Howell. Port and cooling, hygienic # erections. 
540,257 } Tug, hame, C. Hoberecht...... .......-.csse.eeeveee Full details, with 11 illustrations. Coutained | SCIEN- 


He AMERICAN SUPPLEMENT. Jve. 99s, » and 
1000. Price 0 cents be had at this office 
and from all newsd 


BARNES Foot-Power 
“Bp MACHINERY. PAP score 


“ESS es 


Twe BEST Foot PowER MACHINES Im THE WORLD. 
W. F, & J088 BARRES C8. 1989 RUBY ST., ROCKFORD, ILL. 


























STEVENS 
FINE ADJUSTING & TRANSFER 
OUTSIDE CALIPER, No. 100. 











Postoaic. by mail, as follows: 
Idea! and Leader Dividers an 
pers, Ideal Surface Deptt 
. Fine Machinists’ Tools. 
Illustrated catalogue free to all. 


J. STEVENS ARMS AND TOOL Co. 
P. 0. Box 20, Chicopee Falls, Mass” 





EXP ERT W MODEL ane. matappebed 


J.C. SEYL, 179 
Ez. fedion St. Bre Wonka foc Gated eae 











BI-SULPHIDE ft"arin: Wing turrowing “An- 





540,359 NINA L 55 0Seudcinee béaublhe de: caleccetethe 
530.556 watch cannon pinion. A. N. Gauthier........ imals, etc. Man ured b; 
- 40.242 ) Watch escape peice. making. G. F. Hart......... ’ 540 OF CARBON & E. R. ate 
5e'.238 | Water, ap tus for electrically purifying, Col- 
UN nn ne nbeicnalccansenete 540,608 
on | Water closet Gusting device, W. R. Baker, j 
* Sanco Water lifting device. A. Boucharat.. Pores iu Pumps Tin Ta 
. ater ng device. A. Boucharat................ 
Dexter. 540,200) Wheel. See Cycle wheel. Self-oiling wheel. ny Bi of Liquid. 
K | Whiffictree hook, G. H. Hayward................ ... 540,489 Aiwepe ta ole never Clogs 
~ S057 | Wire feeder, O. J. Bhert.... .............ceeceeeeseee 540,543 freezes. E 
~ 510.288 | Wire stretober, C. 8. Pentecost... ........-...-.2:+ 540,512 
Sanhes | Wees — Nepenepng and eopuraeas therefor, W. W. 500,588 
298 | Wool tat into hard and * soft products, separating, 
OT |. Jaffe & Darmstaedter. ........seenseeeensesns 540,256 








“a5 |BUY 


TELEPHONES 


Thee are noes net **cheap things.”’ The difier- 
moe in cost is lite. We ._ = < our and 
our customers 


guarantee our against sut 
ez ur guarantee and instruments are tore Goon, 


WESTERN TELEPHONE CONSTRUCTION CO., 


28.653 440 Monadnock Block, Ca1caGo. 
26,634 | Largest Manufacturers of Telephones in the United States 





HAVE YOU SEEN 
The New Green River Ai 
Drilling Machine ? 





ast 





WILEY & RUSSELL MFG. CO. 
Greenfield, Mass., U. 8. A. 





3 Difficult 





-- 540,319 Wes anccodadstbanonaddebeh ddbvecedse Stuns ~~ M635 
wWochtlenaad 6. to obtain trial or experimental lots manufactured at 
on ae i. _ — —. 38,638 soqponatte 7 Novelties in wire, sheet metal, steel, 


or brass. DELS. 
L. R. HITCHCOCK, Watertown, C Conn. 


MATCH * MACHINERY. 


im 
DONNELLY, 180 Buttonwood Street. Philadelphia: Ps: 


FORMED MILLING CUTTERS 
way Atal Paris ¢ of | Machinery. 








The L. 8. Starrett Co., fac “ee dels 


ODEL, EXPERIMENTAL and ELEC- 
TRIGAL WORK, "zai ext, coem- 


WALMSLEY, LLERK & CO., CHICAGO, 
he Only Comp ate viga” send end for in the 


“ee © © 





COMPOSITION AND CONSTITUTION | Sn 
of Certain Alloys.—A pa by Dr. C. R. Alder Wright, 
-R.8., epttomizing th Panthor's experimental b+ 


into the ee of the relations of metals one an 
other as regards thelr matual miscibility or solubility 
when rendered fluid by heat. With one illustration. 
Gpataipes =. ep. AMERICAN SUPPLEMENT, 

ore is 4 100 Price 10 cents each. To be 
had “at this office and from all newndealers. 





B omen, "In R. -5 
t patent 
Broadway, New York. 


540,510 Canadien patents may now be obtained 
ventors of 


inventions named 


§ 











302 Bradley Avenve, 


Parson's oe one reg 


School for (Latchmakers 


ENGRAVERS AND JEWELERS. 


&3™ Send for Catalogue and References. 


Parson's HOROLOGICAL INSTITUTE, 
PEORIA, ILL. 





Shingle, Heading, and Stave Mill Machinery 





and Veneer 
Send for Cat, A. 
Snes. Hand) 
for ‘Axes, 
ete. Send for Cat. BR. 
eo Wood Pulp Ma- 
s chinery. Send for 
Cat. C. 
, Trever Mfg. Co. 
Improved Gauge Lathe. Lockport, N. Y. 








are often ruined using ind- 
stone not to the work, Oar 


GRAFTON =TONE COMPANY, 
No. 8 River Street, GRAFTON, OHIO- 


BDGE TOcis 





May we send coe our Cubaioass 
& coll cee wou come Gudereaat iormation? * 





a, Valuable Book 


12,500 Receipts, 708 Pages. Price $5. 


; together 
= he"Amer amply ae 


Recei 

here ; Leg of 
being is the most com ve 
volume of kind ever before sins 
workers in all 

of the 
oes ver Pe 
tries. will will here 
Instructions for 
the arts are given. 


Spese wee ane branch of industry 
probably will find in Book much that Ie 0: 
vaiue in their respecti 








one in yen th me ay $6.50. 





work may be regarded product of the stud- 

PR a Tee asloet chemists and 
of the world; the information given 
value. arranged and condensed in 

ae 

that be thought of. relating 

various manufacturing indaus- 

be found answered. 

for working many different processes in 


business or 
tropa: ageing £ independent Md 


quoleysgent, retomag to to the home 
ple articles, will in it hundreds of most excellent 
saggestions. 


€3™ Send for Descriptive Circular. 
MUNN & CO., Publishers, 


SCIENTIFIC AMERICAN OFFICE, 
361 Breadway, New Yerk. 
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Just | PUBLISHED. 


Motive Powers 
and their Practical Selection. 


By REGINALD BOLTON. 


Crown Svo. 267 pages. With many Tables 
and Index. $2.25. 


+,* The book contains information necessary for 
deciding upon the best prime motor to suit any given 
rances, With all materials and rules for a prac- 


9 | accurate decision, including comparative cost 
throughout. 

, — of Sctentific Books and Prospectuses of 
En ing Works sent upon request. 





LONGMANS, OncER & CO., Pubtishers, 


YORK * . . 


“OTTO” 


CAS ano CASOLINE 
ENCINES. 
6 So. B. ta oa yy 
of gas works 
or gas machines. 
Ne Boiler, Ne Danger, 
Over 45,000 SOLD. Neo Engineer. 


The Otto Gas Engine Wks., lncorp’d, Philadelphia 


IDEAS for parccalars. Aa avice and suggest gi Send 


free. 
Corres Ea and orders solicited. 2% 
Corre ns Gardam & Bon, John Bt, New York. 


HELLO, CENTRAL! 


















(ENIX INERRIOR TELEPHONE 0. 
131 Liberty 8t., New York. 


HAUNTED SWING. cctire'intcrest'in the 


IDusion A the Haunted Swing, 
patented Rorember fiat, 1808, No. tt we are now 


eit 
aTHC ART & BARILETT. ATLANTI 


NICKEL 


ELECTRO-P PLATING 
eer — Hatenal. 


Hanson & Van Winkle Oo, 
Newark, N. J. 

81 LIBERTY 8r., N. Y. 

sens 8. Canal 8r., 








our business card | 


for He A 1886 catalogue. | 





Senda 


GRADUATE AED POST-GRADUATE 
Engineering Degrees. -By Robert H. Thurston. An able 
discussion of the naw ey of the conditions under which 





degrees in engineering should be given. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1 Price 
0 cents. To be had at this office and from news- 


dealers, 











NOW READY! 
Seventeenth Edition of 


Experimental Science 





REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added. 


Just the thi 
woman.sted —>! nt tencher. or any Soe intere for I A man, 


fo In the new matter will be 
und ¢ e Scientific Use of the Phen, the curious 

opt ie 

Ath othe = move os TAO together 


UpLical Projection of new experiments 
Photo- 
aire 


in P 
gra by. inennanee petqnoens 
Fibe Base na ri Golo 

bY will prove of dra erent < scien- 


Sys moot lettca Distrib 
Dy mal 84. Halt morcooe, 


er, Klectri 
"Send for viiustrated circuiar. 


Lantern Sitde sane 
MUNN & CO., Publishers, 


| Soutpesthenr deena reagan Scheie 





Scientific American. 





THE “OLIN” 
GAS AND GASOLINE ENGINES, 


FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 
Teas OrInw Gas EINGINE Co., 


222 CHICAGO STREET, BUFFALO, NEW YORK. 
Ruggles-Coles Engineering Co., 39-41 Cortlandt Street, New York, Agents, 





GAS ENGINE CASTINGS 
A WEED ‘ac o Cb. 108 Libertt ie ie 


Durable—Easi yA 

from natural ‘It fey 
not dry up 
Sttle under ex- 
~p 1Ly! re as coal- 
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— ok°o's.a 
ROSE POLYTECHNIC INSTITUTE, 
Engineering 





Terre Haute, Ind. A 
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—_DEAFN ESS 


and HEAD NOISES relieved by using 


Wilson’s Common Sense Ear Drums. 


j 
New scientific aavgntien, entirely different 
in construction from all other devices. Assist the deaf 
when all other devices fail, ae ae medical skill bas 
even 2 no relief. Saf comfe and invisible; no 


'e, 
7) ce ent 
Witso KAK Daum i Mane Ven Made 
Louisville Trust Co. B iiding, Lousvilie K 
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THE “ROUND BOX” 
TYPEWRITER RIBBONS 


Give satisfaction when 
others Used by nearly all United 
States ernment Departments. 













Samples Free upon 
MITTAG & VOLGER, 
Manufacturers for the Trade, 
Cor. Park & B.B. Aves., Patk Ridge, ¥. J. 
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PRENTISS TIME SYSTEM 


8, 30, 0, 90 and 100 day movements. 

a SYNCHRONIZE? CLOCKS 

ers. Also Mochantoal Self-windine Clocks. 
CALENDAR CLOCKS 


Improvement Co., 
# Dey 8r., New Yor« Ciry. 


CALENDOLIS TYPESETTING MA- 
Father Galendolt 4 sicilan, Dominican, which permits 
an experien compose fifty thousand let- 





ters an a Win ti 7 iituotrattoue. Contained in SCIEN- 
= AMERICAN SUPPLEMENT, No. 1005. Price 10 


To be had at this office und from al! newsdealers. 











SNd ab a m INVENTORS 
mental work ev on. utomatic 
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ma ‘i ne St, Philadelphia 
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POSSIBILITY OF LIFE IN OTHER 


Worlds,—A most interesting discussion of this much 
debated question by the xreat astronomer, Sir Robert 
Bail. Contained in SCIENTIFIC AMERICAN 8UP- 
PLEMENT, No. 992. Price 10 cents. To be had at this 
office and from all newsdealers. 





VAPOR ENGINE ano 
POWER COMPANY, 


MONITO 


8 Ene Sraeer, Crano Rarios, Micnican. 
Casouine LauNncH ENGINES ano LAUNCHES 





SEND FOR CIRCULAR. 





vere. LAUNCH. 
“atest 





Marine Vapor Engine Co., Jersey City, N. J. 
MANUFACTURE OF BICYCLES.—A 


very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 16 en- 
gravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 908. Price 10 cents. had at this 





office and from al! newsdeualers. 
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AMERICAN 6 GAS FURNACE CO. 
of ELIZAB N. J., PATENTEES OF 


A Complete oeaey for the generation of a 
CHEAP AND PERFECT FUEL GAS. 
GAS BLAST FURNACES, 


for all kinds of Mechanical Work, 
HICH PRESSURE BLOWERS, ETC. 
Uustrated 


wi Catalogues on application. 
Address, SO NASSAU STREET. NEW YORK. 
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W. BE. JACKSON, Jr., F. THOMA 
of Jackson & (Connor. bea Thomas & on, 


JACKSON & THOMAS ______.. 

Manufacturers’ Agents. 
Can handle to p edvemtags two more lines of staple 

manutctuses 2 and South Carciina. Four 


en constant! on the road. Ad 
JACKSON & GOMAS, P.O, Box Augusta, Ga. 


A REVOLUTION!!! 
ANew COTTON GIN 
and “WOOL BURRER, 














Inventive genius has at last produced a machine that 
will bg into retirement the oid Saw Gin a0 long tole- 
owtng to enormous development m the cotton 
+ e savesass Cotton Gin and Wool Burrer 
Company are taking out patents in the principai coun- 
aan and make dain to superiority over the system 
nuse on the following among other points: The 
new Roller Gin will ove the fibre intact ; clean the 
seed more thorougely , and thus save a iargs ‘amount of 
cotton ; he ‘possibility of fire; perform the 
work wi a minimum of power: require ‘comparatively 
no repairs ; require but little i? any cleaning, and have 
no saws to sh ._ They are the acme of simplictt in 
a ieston and effectiveness iu economical working. 
The apts os yk a the most improved condition, 
with t to fibre ever heretofore effected. 
Alfred ‘Ss. my of the Cotton Exchange, New 
sromewt pers and authority in 

the cotton tton world, as at by his services to the Na 
tional Department of pA ture, and the favorable 
ay ~ FE © his opinions and publications. is 

dent of this Company; T , Seeretary ; 
£. A. Kingman, Treasurer; and 8. L. Johnston, Superin- 
tendent and "ind Maginesr. A hand machine and also ful! 


se teres Geaeey coats na we Wer lyase 
ONIVERSAL COTTON GIN & WOOL, BURRER Ct, 


Room 60 
PISKE BUILDING 89 STATE 8&T., BO TON, 


78u USE GRINDSTONES? 


If so, we can supply you. Al! sizes 
mounted and nemounted. always 
kept in stock. Remember, we make a 
ese yor selecting stones for all spe 
GB” Ask for cataiogue 
The CL, ~- whe AND STONE CO, 
=== 4 Floor, Wilshire, Cleveland. 0 


RUBBER EGGS, ier Zc. Rabe aianhss 
GIOVANNI MINA, 


MANUFACTUEER OF 


Piano Organs. 


REPAIRING and 
TUNING. 


19 SULLIVAN STREBT, - 
NEW YORK. 


WAFEW-LOVELL CHECK PROTECTOR 


Perfect in construction. Modern. High- 
yy Finished and Cheapest. 
— ® = Spanien 
et » > parts to wear out. 
atimmived Guarantee. A Cer- 
tain Protector. Sent on ap- 
roval,to any responsible firm. 
rice, $8.0. Agents wanted. 
Catalogue sent Free. 


BAMUSL NAPRW COMPANY, 


% A ar ‘ay St., New Fort, 
J. 8. A. Manufactur 







































PATENT STEEL 
SKELETON LEGS 
ARE THE BEST. 
Established 1849. 

D. W. KoLBE & SON, 1389 Arch &t., Philadelphia. 
VOLNEY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 


PROVIDENCE, K. I. 


2\ rchitectural Books 


Useful, Beautiful and Cheap. 


Any person about to erect a dwelling house or sts- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plane for a church, 











school house, club house, or any other public buliding 
of high or low cost, shuuld procure a complete set of 
the ARCHITECTS’ AND BUILDEKS’ EpiTion of the Sc1- 
ENTIFIC AMERICAN. 


The information these volumes contain renders the 


nase CURED ! THE EAR work almost indispensable tc the architect and builder, 
Cures DEAFNESS | 024 persons about to build for themselves will find the 
work suggestive and most usefu!, They contain draw- 
ings in perspective and in color, together with fioor 
plans, costs, location of residence. et. 


Two volumes are published annually. Volumes | to 


which include all the numbers of this work from 
aan ee toe yn + eer to December, 1804, may now be obtained 
oung @N-| et this office or from Booksellers and Newsdealers. 
gineers, and which waht sometimes jead even able men Price, stitched in paper, $2.00 per volume. These vol- 
AMERICAN SUPPLEMENT, No, | umes contain all the plates, and al) the other interesting 
be had at th trom | satter pertaining to the work. They are of great per- 
manent value. Forwarded to any adcress. 





MUNN & ©O., Publishers, 
361 Broadway, New York, 
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‘Modveriisements. 


ORDINARY RATES. 


ineide Page. each insertion, - 75 centsa ise 
$1.00 


Back Page, ench insertion. - 





pa” Fer come Gamep of prt Apa 


Higher rates are requir 
The above ere charg 


es per agate shone et 
worts per fine. Thié notices shows the width of the I 


and is set in agate ype 


Pngravings may head adver- 


t.semente at the same rate per agate line, by measure- 


ment, as the letter press 
received at Publication Office as earl 


morpitna to appear in the following w "s issue. 


Highest Possible Grade. 
Price for i895, ° . 


Men's 
and 


Royse’ and Girts' Wheels, $15, $80, $40, etc. 





Advertisements must be 
as Thursday 


Wm. Read & Sons, !07 Washington St., Boston 
ICOB-HOUSE AND COLD ROOM.—BY 


R G. Hattelid, With directions for construction. 


Four 


engravings. Contained in SCIXNTIFIC AMERICAN SUP- 


PLEMENT, No. 60. Price 0 cents. 
office and from all wewedealers 


To be bad at this 


Premo Gameras 






and ish, and contain 


Are sport in construction, workmanship 
n more modern im- 
provements than any other Camera. We 


make several styles and guarantee them all 


ROCHESTER OPTICAL CO. 
22 SouThH STREET, 


Neer od ron FINE TOOLS i every sop 


C.HBES BESLY & CO. | 


a GIANT SCREW PLATES 


Wire sizes for Jewel- 
era, Dentista, Too! Ma- 
kers, and Amateurs 
ase. Machinists’ gets 


with Taper, 


ROCHESTER, Ne Y. 


and aattoning te we 
rei bed 


for pes ee 
we 





makers tse. $9" Send for fuliy Uustrated catalogue. 


smiths aan carriage 





WELLS BROS &£00., P.O. Box B, Greenfield, Mass. 





ARMSTRONG'S » PIPE + THREADING 


Both Hand and Power. 
Sizes | to 6 inches. 


Pipe Cutters. 


Armetrene Mfg. 
Bri 


CUTTING-OFF | MACHINES 


Water, Gas, and Steam Fit- 
tera’ Tools, Hinged Pipe Vises, | 
Mocks and Dnes 
untrersaiiy acknowledged to be 
THES BEST. EP Send for aon 


laepert, , 





The 

American 

Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 





This Company owns Letters- 
} Patent No. 463,560, granted 

j to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 


er contact Telephones. 
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Novelties Manufactured. 


8. P. Denison, 143 Center 8t.. New York. 














THE BICYCLE: 


The use of the cycle b 


ITS TS INFLUENCE IN 


Health and Disease.—By G. M. Hammond, M.D. 
uable and interesting paper in which the sub 

haustively treated from the following stan ints: 1, 

persons in health. 2. 

F f the cycle by persons diseased. Contained in SCIENTIFIC 

J AMERICAN SUPPLEMENT, No. 

A donk Fee SA as this odbce und from all newsdealers. 





A val- 
is ex- 


$8.22 
Size of 
Pictures, 


he use of 


1002. Price 1 cents. 
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$85 AND $100 


Ging All Roads VB 


@ FIVE MODELS-—LA0l€ES ano men's. 


RIDE A MONARCH KEEP IN FRONT 


MONARCH CYCLE CO. 
CHICAGO, U. 5. A. 


New York, Memprs, Oetroa. Denver, Sent Lake 
BRANCHES| Co Gen Francnca Portions. Torarea 





3%x3% in. 
Weight of 
Carera, 

21 oz, 


; The 








Lista free 


Bieveles, Watehes Ow, Ruggles, H 
Sewing Machines Organs. Pianos “ateesFooi 
seales of all varieties and | 000 other artic 


Camera Catalogue Free. 






THE BULLET. 


A roll film camera that hits the mark every time. 
It's a repeater too ; shoots 12 times and can be 


Reloaded in Daylight. 


Ballet is fitted with our ‘new automatic 
shutter. One button does it all—sets and releases 
the shutter and eogicn from time to instantaneous. 
Achromatic ¢ finish, 


oan Iiustrated Manual, free with every instru- 
explains its operation’ and tells how to finish 
che plan but “ we do the rest" when you prefer. 


EASTMAN KODAK CO. 
Rochester 


N.Y. 





Cure.ee Scare Co., Chicago, i 

















in one loading—re-loadi 
All About the Kom 

ALF: 
Branches London, — Im-14 


Carry in pocket. Takes 2% perfect Sotues 
your dealer for it, or roage ‘or free booklet 
RED ©. K 
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jake Street, Chicago 
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Sprin 






Hartford 
, Bevel, 
« Motors a ‘Specialty. 


Scientific Rook (jatalogue 


RECENTLY PUBLISHED. 


Our New Catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will 


-| paar cap aoe congo 3 


361 Broadway, New Vork. 





for Ome Gmeice. 





HOLLY STEAM ENGINEERING. CO. 


PATENT SECTIONAL 





ms saves One-Fifth of the Fuel. 


‘343-344 Butler Exchange, Providence, R. L. 


SPECIALTIES : Holly Gravity Return System ; 


Valve; no spring, lever or diaphragm. Send for circular. 





| PLAIN 
Holly Pressure- Reducing 











| CHARTER GAS ENGINE CO., P. 0. Box 148, Sterling, I. 
BALL BEARING AXLES AND RUB- 


| 


o/)) “Sterling” Traction Engines 





National Contention: Paliagelphia waroher Dairy and Creamery Supplies, Ap- 
ic ‘onvention, . 

ine the aGeaptase ta = oy from of ‘eal — mm 
earings pneumatic tires in road ‘s. n- 

tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. yrenmees eignnee panes. Co.. 
992. Price Wecents. To be had at this office and from Chicago. Til... . 
‘na F.W. G. WOOD ENGRAVER’S LINER 


“Sterling” Portable Engines 


Ii to % Actual H. P, 


18 Actual H. P, 


ALL IRON TOWERS 


ALL WOOD TOWERS. 

ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 
Louisiana Red Cypress Tanks 

Stationary Engines & Specialty 

W. E. CALDWELL CO., 

219 E. Main Street, 

Louisvitte, Ky., U. S. A. 


Towers, Tanks and Tubs 





5 to 18 Actual H. P. 





BOILERS AND ENGINES 
Horizontal and Upright, 








, 





UNRIVALED SPEED. 
| Many Notable bie Improvements. 
GEND FOR ILLUSTRATED CATALOGUE. 


Wyckorr, Seamans & Benepict, 
327 BROADWAY, NEW YORK. 


Li Unt fons Ss ary and Dee 
niform, Sha nd Deep. 
sen 7 Liner made that: wil a 


Sack sate ytte. of $10.00 6 Guaautess S8 





‘ect. 






free. 


Price 
Tint, and 





They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 
Laymat Pneumatic Boats, 
£2 See Scr. Am., May 18, 1986. 


MATCHLESS CONSTRUCTION, | Send éc. in stamps for owr hand- 
UNEQUALED DURABILITY, Address H. D. LAYMAN, 


__ S81 Broadway, New York. 


esting and valuable tabie 


this office 


AMERICAN PATENTS. — AN 
showing the pon whieh, 








RICAN SUP- 


patents 
down to December 


have heen 8 Lt yestons subienis epee a 
PI. . No. cents. 
auawe. XS oe To be had at 

















Sta. B. 


FOOT and POWER 
Hand Lathes 


52” Send for Catalogue. 


W. W. OLIVER, 


LOW PRICES 





Batlale, XN. ¥.. 





PRIESTMAN SAFETY ETY Oil ENGINE 
“ Phenomenally low 


Inst. 
or. pot ena Gasoline 
NGINEER 


tomatic. "For Electric Light- 


ing, Pumping, Milling, ete. 
PRIESTMAN & COMPANY, Inc. 
Front and Tasker Streets, - - Philadelphia 


$18 Pitter $120 
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@ ESTABLISHED 1845. 


The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Including Postage. 
Weekly--52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains sjx- 
teen pages of usefai information and a large number of 
original engravings of new inventions and ao 


Terms of Subscription.—One copy of the SciEeNn- 
TIFIC AMERICAN will be sent for one year — 52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dellars by 


The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk Address 
all letters and make al) orders, drafts, etc., payabie to 

MUNN & CO., 361 Broadway. New York. 


Sciemitic American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith ia 
size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 


| wectiy, aa tnandorn rery wide rage of contents 


presents the most recent papers by eminent writers in 
al) the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natura! 
History, Geography, Archeology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 

Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 

facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine. 
etc. A vast amount of fresh and valuabie information 


and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SuUPPLE- 
MENT, both mailed for ane year to one address for $7.00. 
Single copies, 10 cents. Address and ‘remit by postal 
order, express money order, or check, 

MUNN & CO., 361 Breadway, New York. 


——_§@——__ 
- * > * 
Building Edition. 

THE SCIENTIFIC AMERICAN BUILDING EDITION is 
issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty-twe large quarto pages, forming a large and 
splendid Magazine of Architecture, riehly adorned with 
elegant plates and other fine engravings; illustrating the 
most interesting examples of modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well asthe more expensive. Drawings in 
perspective and in color are given, together with Floor 
Plans, Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by al! 
newsdealers. $2.50a year. Remit to 

MUNN & CO., 361 Broadway, New York. 


Export Edition 


of the SCIENTIFIC AMERICAN, with which ts incor- 
porated “LA AMERICA CIENTIFICA BE INDUSTRIAL,” 
or Spanish edition of the SCIENTIFIC AMERICAN is pub- 
lished monthly, and is uniform tn size and typography 
with the SCIANTIFIC AMERICAN. Every number con- 
tains about 50 pages, profusely illustrated. It is the finest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever the Spanish language is spoken. THE SC!- 
ENTIFIC AMERICAN Export EpiTion has «8 large 
guaranteed circulation in all commercial places through- 
out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

3” Manufacturers and others who desire to secure 
foreign trade may bave large and handsomely displayed 
announcements published in this edition at a very 
moderate cost. Rates upon 
MUNN & CO., Publishers, 

361 a 0 New York. 
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